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PREFACE 
“Because our society is geared to living from day to day, it is difficult to recognize the 
long-term significance of events that are happening now. Even on major issues, we expect 


immediate action from our leaders, and we generally limit our own participation to 
reading the headlines. 


But, in the next twenty to fifty years, the world will undergo massive changes in its 
supply and use of energy. In order to cope, we will have to alter lifestyles and 
expectations. We must recognize, too, that the greatest changes will occur during our 
children’s lifetimes, and beyond ours. We will be shirking our responsibility unless we do 
everything possible to prepare the next generation for these social changes. 


Society must stop forming its opinions about energy from headlines only. We must learn, 
and teach, the facts and encourage the most careful analysis of the issues. Emotionalism 
can only deter society from effective action.” 


Marshall Williams 


Marshall Williams is a director and past president of SEEDS, the non-profit foundation that 
he was instrumental in establishing in May 1976. The acronym SEEDS identifies both the 
organization — Society, Environment & Energy Development Studies Foundation — and its 
offspring, the curriculum project now reaching published form. 


From its beginning, SEEDS has worked toward its primary goal — to encourage the 
development of an “energy-literate” society, a society concerned about and committed to the 
wise use of energy. 





The first task undertaken was the coordination of available human and material resources 
for energy and environment education, with the objective of developing twelve levels of 
curriculum materials for elementary and secondary school use. To accomplish this task, 
sixty educators, teams of 5 working at each level, immersed themselves in the wide range of 
materials made available to them. sifting and organizing the topics and issues into 
meaningful units of classwork appropriate to students’ level of growth and understanding. 
Then, 150 teachers, with prior in-service training, tried out the study modules with more 
than 4000 students during the 1978-79 school year. Concurrently, a formal evaluation of 
these pilot units was undertaken by a team of professors of education. This class-testing 
and evaluation, combined with information and reviews provided by educators and 
personnel from energy-related industries and government bodies. provided guidelines for 
additional teams of teachers who then revised the materials. 


Throughout, with the involvement of educators, environmentalists, business people, 
industry consultants, and government representatives, we have tried to achieve the 
presentation of balanced and objective educational modules that will help young people 
develop informed views on energy and the environment and act on them. 


Our first four years have been challenging, exciting, and rewarding. While there are many 
individuals to whom we extend our appreciation for helping to maintain this sense of 
purpose, one individual stands out as deserving of special thanks. Dr. Marshall Williams has 
been a constant source of leadership, encouragement, and most of all, vision. 


Robert Westbury 7 
Executive Director oo 
SEEDS Foundation 


INTRODUCTION 


The SEEDS Curriculum Project, produced and 
published by SRA, provides both student and 
teacher materials for a four- to six-week unit of 
study on energy-related concepts. It is designed to 
help teachers incorporate this topical material into 
their regular social studies and science curricula 
by providing a “guided discovery” approach suited 
to the students’ level of growth and understanding. 

Information on both the SEEDS Foundation and 
the history of the SEEDS Curriculum Project is 
given in the Preface. This Introduction outlines the 
organization of the curriculum materials. 

The components for this Level include: 

* a Teacher’s Guide in a SEEDS binder 

* a Professional Reference Guide (to be pub- 

lished June 1981) 

* a set of two sound filmstrips 

* a 32-page Student Book 

The Teacher’s Guide provides information and 
guidelines, organized in a sequence of Activities, 
for presenting the topics and carrying out the ex- 
periments, discussions, and other investigations. 
A description of the key elements of each Activity 
follows. 


STRUCTURE OF ACTIVITIES 


Each Activity begins with a summary of practical 
details, set out to assist the teacher in planning 
and preparation. Following this summary appear 
some or all of the sections entitled Core Activity. 
Extension(s), Enrichment(s), and Teacher Back- 
ground. 


Core Activity 


This section provides a suggested procedure for 
the Activity — whether it’s a teacher presentation, 
an experiment, an audio-visual experience, or a 
discussion — to achieve the stated objectives. 

Questions and Answers The questions embed- 
ded in the text or highlighted in boldface type are 
provided for you as a teaching aid, not as a script. 
Similarly, basic or possible answers (in whole or 
partial sentences) are provided when the progres- 
sion of questions and answers is considered an 
integral part of the concept development. Two 
verbs in particular are used to maintain the 
“guided discovery” approach: When the verb elicit 
is used, it is assumed that students will have fore- 
knowledge of the subject matter, either from an 


earlier activity or from their general knowledge: 
when the verb speculate is used, no previous 
knowledge is assumed and we suggest you have 
the students hypothesize, make informed guesses, 
or respond with the quite legitimate “I don’t know.” 
Do allow students adequate time, three or more 
seconds, to ponder before framing a response to 
these questions. 

Experiments These are simple hands-on inves- 
tigations of some of the basic concepts studied in 
this unit. They may be demonstrated by the 
teacher or carried out by the whole class. All ma- 
terials are listed and should be readily available. 
Use of Components Built into the procedure are 
suggestions for the appropriate introduction or 
use of the other components noted under the head- 
ing, Materials. 


Extensions 


This section provides a brief explanation or sug- 
gestion for one or more activities that will further 
develop the sub-topic and related social studies or 
science skills. 


Enrichments 


This section suggests activities that involve skills 
of other curriculum areas such as art, language 
arts, and music. 


Teacher Background 


Where a major or new concept is introduced, some 
background information is provided to reduce the 
need for teacher preparation. It usually takes the 
form of a brief summary of the basic scientific or 
technical concepts developed in the Activity or a 
sequence of one or two Activities. This section does 
contain more information than that given in the 
Student Books or the Activity Sheets. The Profes- 
sional Reference Guide will contain still more ex- 
tensive background information for the teacher. 


Summary 


Objectives The objectives are numbered sequen- 
tially from beginning to end of the unit, and are 
repeated for each Activity to which they pertain. 
This Level’s objectives are summarized on page 7: 
a summary of the six-grade span of objectives will 
appear in the Professional Reference Guide. 


Time _ Since the time allotted to science and social 
studies within the curriculum varies widely from 
district to district, we have indicated the probable 
time for each section of the Activity. The Core pro- 
gram will require four to six weeks, depending on 
how often you schedule science and social studies: 
the Extensions and Enrichments are not included 
in this estimate, although probable times are 
noted. 

Because of the nature of the topics and experi- 
ments, some activities may take longer than the 
usual time you allot to a lesson. Some Activities, 
such as planting seeds, require preparations a few 
days in advance: these advance preparations are 
highlighted by a colored bar. 


Vocabulary One aspect of “energy literacy” is the 
acquisition of the vocabulary with which to dis- 
cuss concepts, topics, and issues. Of course, com- 
prehension of the concepts is the ultimate goal. 
but the Activities themselves are designed to de- 
velop that comprehension. 

The vocabulary lists and definitions are provided 
for your information and use at your discretion. 
It is preferable to provide a “handle” or name for 
a concept when the children themselves request 
it, having found new words necessary to describe 
the results of their experiments or the progress of 
their activities. However, the nature of the material 
sometimes requires that these words or definitions 
be introduced by the teacher. The vocabulary for 
each Activity is presented on two levels — “oral 
vocabulary” and “reading vocabulary.” The Oral 
Vocabulary lists contain those words that the 
teacher is to present and define, that is, that re- 
quire aural/oral comprehension. Definitions of 
these words are usually provided in the body of the 
teacher text. The Reading Vocabulary lists contain 
those words that the children will encounter in 
their books or on the Activity Sheets. The main 
reference for placing words in the reading list has 
been the text Basic Elementary Reading Vocab- 
ulary, by Albert J. Harris and Milton D. Jacobson 
(Macmillan, 1972). Words listed therein as at or 
above the level were entered as reading vocabulary. 
Other words not in this text but required by the 
nature of the program are, of course, included — 
first of all as aural/oral vocabulary, then as reading 
vocabulary. In both cases the inflections for variant 
forms also used in the Activity are noted in paren- 
theses with the word. 


Materials The items listed include other com- 
ponents for the level whether for student or teacher 
use. Special materials, not usually found in class- 
rooms, are also listed. 


Activity Sheets 


Grouped at the end of this Teacher’s Guide are the 
Activity Sheets which are designed to be used as 
black-line masters. On behalf of SEEDS Founda- 
tion, the copyright holder, SRA grants you, the 
teacher, the right to reproduce the Activity Sheets 
for classroom use. They are numbered sequentially 
and include a key to the Activity number and level. 
Where possible, answers are provided for you in 
the text of the Core Activity. In keeping with the 
spirit of “wise use” encouraged throughout this 
series, suggestions are frequently made for using 
the back surface of these sheets. An Energy Folder, 
as suggested at the end of the first Activity, can be 
prepared by the students for storing all the work 
they produce during this unit of study. 


Sound Filmstrips 


The scripts for the filmstrips required for this level 
are printed on pages 68—70. They are printed pri- 
marily as an aid to your preparation, a reminder 
of what you previewed or showed previously in 
class and so may vary slightly from the taped ver- 
sion. The cassette tape contains two recordings of 
the script, one for automatic advance of the frames 
(with an inaudible tone), one for manual advance 
(with an audible tone). When a section of a film- 
strip would be helpful in introducing, reinforcing, 
or reviewing a concept, the frame numbers are 
noted in italics at the beginning of the Core Activ- 
ity. The use of these frames is optional. 


Student Book 


The Student Book serves as a base of reference for 
the major topic presented in the level. It provides 
a focus of interest for some group or class discus- 
sions, and guidelines for experiments or activities. 
The colorful illustrations, whether photographic 
or artwork, have been selected to help students 
visualize and comprehend the more technical. 
complex, or unfamiliar elements of their study. 
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ENERGY LITERACY OBJECTIVES 


The objectives, stated in terms of learning out- 
comes expected for the students, draw on energy- 
related concepts from the social sciences, the nat- 
ural sciences, and the physical sciences. 


10. 


1 bi 


12. 


13. 


14. 


15. 


16. 


we 


18. 


19. 


Recognize people’s need for energy sources 
Recognize the sun’s role in the formation of 
energy sources 

Identify coal, oil, and natural gas as fossil fuels 
Recognize that energy is expended in the man- 
ufacture and use of consumer goods 
Recognize food processing and packaging as 
energy consumers 

Recognize that processing and packaging of 
foods are necessary for their preservation 
Describe the energy-consuming steps in proc- 
essing a breakfast cereal and producing a cer- 
eal package 

Examine the effect on the environment of the 
use of nonreturnable containers 

Describe the energy-consuming steps in the 
manufacture, use, and disposal of nonreturn- 
able containers 

Recognize the amount of waste generated 
from the packaging of consumer goods 
Describe the main methods of solid-waste dis- 
posal 

Identify the effect on the environment of the 
disposal of solid waste 

List the sources of energy used in various 
packaging techniques 

Recognize that our current lifestyle deter- 
mines our packaging techniques 

Suggest alternatives to modern packaging 
techniques 

Suggest ways in which waste products can be 
reused 

Recognize that reusing waste products helps 
reduce the demand for energy 

Differentiate between the concepts recycle 
and reuse 

Recognize that “waste products” in nature are 
recycled 


20. 
21. 
22. 
23. 
24. 
20. 
26. 
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28. 
29. 


30. 


31. 


32. 
33. 


34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 


43. 


44. 


Recognize that recycling waste products helps 
reduce the demand for energy 

Suggest ways in which waste products can be 
recycled 

Identify the actions necessary to conserve en- 
ergy 

Develop projects that illustrate alternatives for 
energy use 

Devise energy-conservation practices 
Describe the history of the automobile 
Examine some of the effects on the environ- 
ment of the use of the automobile 

Identify the energy-consuming steps in the life 
of an automobile 

Complete an Auto Log 

State the names of a variety of petroleum prod- 
ucts used in the maintenance of automobiles 
State the names of a variety of materials used 
in the manufacture of automobiles 

Compare and contrast the relative energy-in- 
tensiveness of different vehicles 


Identify the pollutants emitted by automobiles 
Describe the effects on air quality caused by 
our use of automobiles 

Suggest possible ways to decrease air pollu- 
tion caused by automobiles 

Recognize the solid-waste disposal problem 
created by scrapped automobiles 

Suggest possible ways of recycling scrapped 
automobiles 

Recognize the effects on the environment of 
the use of the automobile 

Relate how the use of the automobile is de- 
termined by our current lifestyle 

Describe the relative proportion of family driv- 
ing devoted to shopping, pleasure, and work 
Recognize the amount of fuel required for nor- 
mal automobile use 

Calculate fuel efficiency 

Distinguish between “needs” and “wants” 
Cite ways in which we waste energy when we 
could conserve energy 

Review and recall the major concepts pre- 
sented in this module 











Activity 1 
Energy: Its Uses 


OBJECTIVES 


Pe es 


Instruction Time 
Core: 60 min 
Enrichment: 30 min 


Preparation Time 
Core: 10 min 
Enrichment: 5 min 


Oral Vocabulary 
environment, fossil fuels, lifestyle, 
nonrenewable, prime, renewable, source 


Reading Vocabulary 
environment, fossil fuels, lifestyle, 
nonrenewable, prime, renewable, source 


Materials 

Each child will need: 
Student Book 
notebook / pencil 


You will need: 
Filmstrip and cassette, Energy: The Sun 
projector / screen 


TEACHER BACKGROUND 


We depend on energy for everything we do—whether 
it’s jogging around the playground, turning on the 
light, or taking the bus to school. But what is en- 
ergy and where does it come from? 

Energy is the name given to the ability to do 
work. No matter who or what does the work—peo- 
ple, animals, machines—energy is required. 

Although energy is available from a variety of 
sources, nearly all these sources can be traced back 
to the sun—either directly or through several links 
in the energy chain. The sun’s energy travels about 
149 000 000 km to our planet. Even so, we still 
feel its heat and see its light. 

Energy that comes directly from the sun, solar 
energy, is often referred to as renewable energy 
because it is continuously being replenished. In 
the course of our lives and for as long as we can 
imagine, the sun won't burn out. 

Wind, moving water, and biomass energy are 


Recognize people’s need for energy sources. 
Recognize the sun’s role in the formation of energy sources. 
Identify coal, oil, and natural gas as fossil fuels. 


Recognize that energy is expended in the manufacture and use of consumer goods. 


other renewable sources of energy we will discuss 
in this activity. 

Wind is really solar energy in the form of air in 
motion caused by the unequal heating of the earth 
by the sun. Wind can be used to turn windmills 
and propel sailboats. 

The energy of water is linked to the sun through 
the water cycle. The sun heats water, causing it 
to evaporate, or become a vapor. This vaporized 
water then rises, forms clouds, and eventually re- 
turns to the earth’s surface in the form of rain or 
snow to start the cycle all over again. This cycle is 
responsible for the movement of water in our lakes 
and oceans. The energy of moving water is used 
to rotate waterwheels, move boats, and produce 
electricity. 

Biomass energy is derived from things that were 
once alive. Living plants use sunlight to manufac- 
ture their own food, which in turn provides energy 
for the people and animals that eat them. The en- 
ergy contained in some plants, such as trees, can 
also be used to produce heat by burning. 

Some of our energy sources aren't as plentiful 
as the renewables. These are the nonrenewable 
sources, so called because their supply is finite. 
Once they're used up, they're gone for good. The 
fossil fuels—coal, oil, and natural gas—belong in 
this category. These energy sources were formed 
from the fossilized remains of prehistoric plants 
and animals, and the energy stored in them is 
directly linked to the sunshine of the distant past. 
Because fossil fuels took hundreds of millions of 
years to form, they will not be replenished in the 
foreseeable future. 

Nonrenewable sources of energy account for 
more than three-quarters of our present energy 
supply. Oil provides most of the energy for trans- 
portation and home heating. Coal provides heat 
and power for industry. Natural gas is used to pro- 
vide heat, to fuel stoves, and to power clothes 
dryers. Uranium, used in nuclear reactors, sup- 
plies heat to generate electricity in some areas. 


CORE ACTIVITY 
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For children familiar with the SEEDS program, this opening activity with 

the filmstrip Energy: The Sun is a review of topics they have covered in earlier 
grades. These children will know the vocabulary and the concepts denoted 
by them. Instead of a discussion of these concepts as they are introduced by 
the filmstrip, you might like to show the film twice. Show it the first time 
straight through with the narration as a general reminder of topics studied 
earlier, then run it a second time without the narration, and call on individual 
children to supply the commentary. 





For children who are beginning the SEEDS program, this opening activity 
with the filmstrip Energy: The Sun introduces them to the concepts of what 
energy is, the sources of energy used by people today, and the 
environmental and societal problems of our energy use, whether we use 
renewable or nonrenewable sources. 


Show filmstrip to frame 20. Discuss with children what they have learned 
about energy so far. The following questions will help to deepen their 
understanding of the concepts introduced. As vocabulary words come up, write 
them on the chalkboard. 


How do we use energy? 

To jump about, to run our cars, etc. 

What does the sun do for us directly? 

It gives us light, heat. 

The sun’s energy produces other kinds of energy. Can you name them? 
Water, wind, and energy from plants. 

How does the sun make rain? 

The sun heats water until it turns to a vapor that rises into the air, ; 
becomes clouds, and falls. We 

How does the sun make wind? : 
It heats the earth’s surface unevenly. 

How does the sun help plants? 

By giving heat and light for them to grow. 

What is energy? 

It is force, movement. 

What does the narrator mean when she uses the expression, source of energy? 
Source means “the place or thing something comes from”; so source 
of energy means “the places or things we get our energy from.” Heat 
and light energy can come from a wood source as well as from the 
sun. Wood is a stored source of energy: the sun’s light on plants is a 
direct source of energy. 


Before continuing with the filmstrip, sum up for children that energy comes 
from different fuels: food is the fuel for people’s energy; plants get 

their energy to grow from the sun’s light and heat, which is also the 

source of wind and water energy. 


Continue with the filmstrip to the end and follow it with a discussion centered 
on the following questions. 


Can you name the three fossil fuels? 
Coal, oil, natural gas. 
Why do some people refer to fossil fuels as ‘buried sunshine?” 
Because millions of years ago the sun shone on plants, some of which 
were eaten by the tiny animals then in existence. The fossil fuels we 
use today were once these living plants and small creatures which were & 
dependent on the sun. 


ENRICHMENT 


How do people use the energy stored in fossil fuels? 
All three fossil fuels can be used to make electricity, which is used to 
run machines to make things. Electricity also gives us heat and light. 
Oil and natural gas heat our homes, and oil (in the form of gasoline) 
runs our transportation. In addition, oil provides us with 
innumerable plastic items. 

Why are fossil fuels called a nonrenewable energy source? 
Because once we use up fossil fuels, they are gone forever. 


Tell children that fossil fuels help us to enjoy our modern way of life, but along 
with the benefits come problems. 


What problems are created by our use of these fuels? 
The use of fossil fuels creates environmental problems, wildlife and 
plants are harmed when we extract fossil fuels, and our air and water 
can be poisoned when we use fossil fuels to make goods and to 
transport them. 


Discuss with children why we should use our fossil fuels wisely. The points to 
stress here are that if we waste these fuels today, we'll run out of them sooner 
and we haven't yet developed our renewable sources sufficiently to be able 

to use them as our substitute for fossil fuels. If we reduce our current use of 
fossil fuels, we also reduce the harmful effects they have on our environment. 


End the filmstrip discussion by asking children if they remember the filmstrip 
title—Energy: The Sun. Ask them why the filmstrip was so entitled. The 
reason, of course, is that whatever the energy source we use, renewable or 
nonrenewable, the stored or harnessed energy came originally from the sun; 
so the sun is the main, or prime, source of energy. 


Have children turn to page 3 in their Student Books, which is a collage centering 
on the sun and showing all the sources and uses of energy mentioned in the 
filmstrip. Give children time to study the collage and have them identify the 
renewable and nonrenewable fuel sources. Discuss with them what life would 
be like without the sun, and the fossil fuels made by the sun many hundreds 
of millions of years ago. Attempt to elicit from children not only the simple 
answers such as people would be cold and hungry, but also that our way of 
life would change drastically if we couldn’t run our cars or operate machines 
in factories with electric energy. Food items like potato chips, frozen foods, 
and canned goods, and consumer items like furniture, plastic goods, etc., just 
wouldn't be available. We'd be worse off than the early pioneers who didn't 
have the comforts we derive from our modern mechanical way of life. Early 
pioneers did not have our lifestyle, our way of life. 


Conclude this activity by having children copy the vocabulary words in their 
notebooks. 


Art Make an Energy Folder In your next art class, have children make an 
energy folder for their Activity Sheets. Have them depict various sources of 
energy. 


Activity 2 


Energy Users in the Kitchen 


OBJECTIVES 


on 


Recognize food processing and packaging as energy consumers. 


6. Recognize that processing and packaging of foods are necessary for their 


preservation. 


7. Describe the energy-consuming steps in processing a breakfast cereal and 


producing a cereal package. 


Instruction Time 
Core: 40 min 
Extension: varies; 
follow-up discussion 
30-40 min 


Preparation Time 
Core: 20 min 
Extension: none 


Oral Vocabulary 
consume(ing), ingredients, milling, preference, 
preserve, process(ing) 


Reading Vocabulary 
grinder, purifier, sifter, storage. bin, 
transport(ing) 


Materials 

Each child will need: 
Student Book 
Activity Sheet 1 
pencil 


TEACHER BACKGROUND 


Some of the ways we consume energy in our kitch- 
ens are more obvious than others. We all recognize 
that energy is being consumed when an electrical 
appliance is turned on but we may fail to recognize 
ways in which we use energy indirectly. 
Whenever we sit down to a breakfast of packaged 


CORE ACTIVITY 


cereal we consume energy, but not just the energy 
directly consumed by our bodies. Indirectly we also 
consume all of the energy that went into the pro- 
cessing, packaging, and transporting of that cereal 
before it reached our homes. The energy cost of 
the food we eat may not be marked on the package 
(although it is reflected in its price), but it is no 
less real. Often the energy used in these prepara- 
tions exceeds the energy in the food itself. 


Discuss ways that energy is used in the home other than by using electrical 


appliances. Remind children of the filmstrip and state that they too consume, 
or use up, energy; their energy comes from the food they eat. Tell children 
that the preparation and packaging of the food they eat also consumes or uses 
up energy. Sometimes more energy is needed to package the food than the 
energy obtained from eating the food. 
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EXTENSION 


Ask children what kinds of packages are used to bring food into the home. 
Elicit that there are bags, boxes, cans, jars, and a variety of plastic containers. 
Discuss why we go to all the trouble of processing and packaging foods. 
Explain that processing means “the many changes natural ingredients, such 
as wheat, undergo in a factory before they reach the supermarket or store.” 
For example, processed cheese is a mixture of many cheeses along with other 
ingredients, both chemical and natural. Grain crops are changed or processed 
into many varieties of breakfast cereals. Ask children why people don't go to 

a farm to get the food they want, then store it on their kitchen shelves until it 
is needed. The main reasons include the need to preserve foods (maintain 
their freshness so that they are safe to eat); our preference, or liking, for many 
processed foods, such as breakfast cereals and canned goods; and our 
preference for being able to get what we want when we want it, such as frozen 
fruits and vegetables out of season. Have children turn to page 4 in their 
Student Books and guide them through the energy-consuming steps required 
to produce a breakfast cereal. Remind children of the film portion that 
discussed energy from fuels and tell them the energy sources being used in 
the first row of pictures. 


Picture 1. Oil is being used in power-driven machines to harvest the grain. 
Picture 2. Oil is being used to move the grain to the plant or factory. 
Picture 3. Electricity is being used to mill the grain. 


The energy source of electricity could be coal, oil, natural gas, water, or uranium 
(nuclear). Elicit from children the meaning of the terms grinder, sifter, storage 
bin, purifier, all of which contribute to the milling, or grinding, process of 
changing grain into flour. Ask what the word shipping means. 

Put these vocabulary words on the chalkboard. 


Have children tell you the energy sources needed for the remaining steps. Follow 
the same procedure with the flow chart, “Making a Cereal Package.” In your 
guided study of these flow charts, ask questions that emphasize the energy- 
consuming steps required to reach the end product. 


Looking at both flow charts, how many energy-consuming steps are required 
before you get the cereal to your house? 

How many energy-consuming steps use oil as an energy source? 

How many steps use energy in the form of heat? 

What would be the usual way of heating? 

What makes the machines work? 


If children neglect to mention human energy, do state that people power is 
being used in the operation of the machines. Again stress that energy is being 
used in every step of processing and packaging the cereal. To make the 
cardboard containers, for example, the process begins with the tree being 
felled. With other packaging materials there are different energy-consuming 
chains. 


Give out Activity Sheet 1. Ensure that children understand its layout and have 
them write two examples of each type of processed food along with a 
description of its packaging — plastic, tin, glass, foil, paper, etc. 


Class Visit to Supermarket You will need: children’s notebooks; pencils. 
Take the class to the supermarket. Assign groups of children to different 
departments and ask them to make a list in their notebooks of the various 
kinds of packaging of different food and nonfood items. In class discuss the 
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packaging that was necessary and the packaging that was unnecessary. 
Compare packaging of like items such as different brands of cookies, different 
cuts of meat, various kinds of brushes, brooms, detergents, etc. 





Packaging 











Group 1 
Fresh produce department 


Group 2 
Meat/fish department 


Group 3 


Drugstore department 


Group 4 


Housewares department 
(Polishes, detergents, etc.) 





Add more areas, if required. 








Activity 3 
Preserving Food: Then and Now 


OBJECTIVES 5. Recognize food processing and packaging as energy consumers. 


6. Recognize that processing and packaging of foods are necessary for their 
preservation. 


7. Describe the energy-consuming steps in processing a breakfast cereal and 
producing a cereal package. 


Preparation Time Instruction Time 
Core: 10 min Core: 30 min 
Extension: none Extension: 30 min 


Enrichment: 10 min Enrichment: 30 min 


Oral Vocabulary 
solid waste, survey 


Reading Vocabulary 
dehydrate(d), discover, harsh, nutritious, 
pound(ed), preserve 


Materials 
Each child will need: 
Student Book 
Activity Sheets 2 and 3 to take home 


CORE ACTIVITY Discuss with children the foods they have listed on Activity Sheet 1. Elicit 
from children the energy-consuming steps common to all packaging 
(transportation, machines, people). Remind children that some energy- 
consuming chains related to food packaging consume more energy than 
others. Ask children to speculate about which packaged foods on their list 
used the most energy. The answer is probably a canned item because not only 
was a tree felled to make the paper label but the metal in the can was mined 
and processed and the can was made and then transported to the food canning 
plant. 


Call on individual children to list the packaging related to the foods they listed 
in each group. Ask if all the packaging was really necessary; if all the printing 
was necessary; if color and pictures were necessary. Discuss with children 

the pros and cons of the various processes and packaging of foods. Peas, for 
example, can be frozen, canned, or dried (or even powdered). Although the 
packaging of frozen peas, like other foods, is simple, frozen peas must be stored 
in an energy-consuming freezer. Canned peas have a longer shelf life than 
frozen peas, but they have consumed more energy in their packaging. Dried 
peas require less energy to process and have an even longer shelf life. Their 
packaging is usually a plastic bag, though they could be sold loose and packaged 
in a plain paper bag. Personal taste, however, dictates the process customers 
will choose. 
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Remind children that the main reason for processing and packaging food is to 
preserve it. Then, have children turn to page 6 in their Student Books, read 
the passage on dehydrated foods, and: answer the questions in their 
notebooks or on the back of Activity Sheet 1. Discuss children’s answers when 
completed. Possible answers are as follows: 1. Dehydrated (dried) food. 

2. North American Indians and early European explorers. 3. Sun-dried buffalo 
meat pounded into a powder, then mixed with buffalo fat. Berries could also 
be added. 4. Berries were added to make it tastier. 5. Freezing, canning. 


Vocabulary: discover means “find”; dehydrate means “dry”; harsh means 
“severe”; nutritious means “valuable as food”; pounded means “beat”; preserve 
means “keep from change.” 


Have children file their Activity Sheets in their energy folders. 


End the activity by asking the class what the word survey means. If no one 
knows, tell them that it is an examination or study of a particular thing. 


Tell children that they are going to take a survey at home of the types and 
amounts of waste materials that gather in one day. Give out Activity Sheet 2, 
which sets out how children are to record their survey. This sheet is to be 
completed before Activity 5 can be undertaken in class. 


It is suggested that children also take home a letter describing the project 
and asking for their parents’ cooperation. A sample letter (Activity Sheet ~ 
3) is provided here for this purpose. Use your school’s letterhead or school’s 
name and address. Date the letter. 

Discuss the approach to the survey, as outlined in the letter and Activity 
Sheet 2, with the children to ensure that they fully understand what they 
are being asked to do. Explain that the kinds of waste materials listed 

on Activity Sheet 2 are called solid waste. 

If you feel that this Activity would not be well-received in your area, substitute 
a lunch-room or staff-room garbage survey. You will not need Activity Sheet 
3. Adjust Activity Sheet 2 to show the area you are surveying. 


Replacement Packaging In their notebooks have children write down two 
foods they like and state how these foods are presently packaged. Ask them to 
write how they would repackage the foods they've chosen so that fewer energy- 
consuming steps are used in the packaging. Stress that the object of this 
exercise is to reduce unnecessary packaging — the foods must still be protected 
from decay and germs. 











Heading 


Inside Address 


Formal Greeting 


Closing Signature 


Letter Writing Have children write to manufacturers whose products they 
consider to be overpackaged. Put this diagram on the board to give them the 
form of a simple business letter. 


Your School Name 
Address 
Date 


The Manager 

Public Relations Department 
Large Manufacturing Company 
Street Address 

City, Province / State 

Postal / Zip Code 


Dear Sir/Madam: 


[In the body of the letter, children should indicate 
their concerns regarding excess packaging and ask 
for an explanation of the company’s packaging policy. 
They can state that excess packaging is not only 
harmful to the environment, but that it increases the 
amount of garbage as well.] 


Yours truly, 





Activity 4 
Our Throwaway World 


OBJECTIVES 8. Examine the effect on the environment of the use of nonreturnable containers. 


9. Describe the energy-consuming steps in the manufacture, use, and disposal 
of nonreturnable containers. 


Preparation Time Instruction Time packaging industry compete with one another for 
Core: 15 min Core: 40 min new kinds of packaging that will appeal to people, 
Extensions: varies Extensions: varies increase sales, and add to the company’s profits. 
Much of the advertising about convenience pack- 
Oral Vocabulary ages and throwaway containers plays upon a basic 
dispose(d)(al), pollute(ion) urge that most people have to make life easier for 
themselves. : 
Reading Vocabulary According to industry reports, people in North 
none America are spending $50 billion for 77.1 Mt of 
packaging. We will throw away most of that pack- 
Materials aging and spend more than a billion dollars to get 
Each child will need: rid of it. 
Student Book This activity is concerned with some specific ex- 
notebook / pencil amples of packaging. The throwaway bottle is used 
as an example because of the high energy costs 
You will need: resulting from its use relative to the use of return- 
collection of different containers both able bottles. These costs are passed on to the con- 
returnable and nonreturnable sumer and add about 30% to the purchase price. 
While consumers often choose to pay this extra 
TEACHER BACKGROUND cost, they are not usually aware of the negative 


effects that this wasting of energy has on the en- 
Packaging is a big industry. Companies within the _ vironment. 


CORE ACTIVITY Display a collection of containers (soft-drink bottles and cans, plastic detergent 
bottles, jam jars, etc.). Work with children to divide the collection into two 
groups — those that are returnable and those that are nonreturnable. 


Discuss why the products were packaged as they were and elicit how many of 
them could have been packaged in returnable containers. Stress that most 
of the products could have been packaged in returnable containers. 


Elicit from children what happens to the nonreturnable containers after we 
have used their contents. Guide children to realize that these containers must 
be disposed of — got rid of in some way — and that many pollute our 
surroundings. Explain that to pollute means “to dirty.” Elicit how nonreturnable 
containers are usually disposed of in the home. Have children turn to page 6 
in their Student Books and discuss how the pollution shown could have been 
avoided. Emphasize that the use of returnable bottles and less packaging 
would help to reduce litter. 


Have children turn to page 7 in their Student Books and guide them through 
the energy-using steps required to produce a throwaway bottle. Remind 
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EXTENSIONS 


children of the film portion that discussed energy from fuels and state the 
energy sources being used in the first row of pictures: petroleum for the digging 
machines and the trucks, and natural gas or electricity in the glass factory. 


Have children tell you the energy sources needed to effect the remaining steps. 
In your guided study of this page, ask questions that emphasize the energy- 
consuming steps required at every stage in the life of a throwaway bottle. 


How many energy-consuming steps use oil as an energy source? 
five. 
How many steps use human energy? 
All of them. 
In what step is the most energy used? 
#3. 
In which steps would there be hidden energy needs? 
In the factories, at the store, taking it home. 
What percentage of the energy could be saved if the bottle were not finally 
thrown away? 
88%. 
What percentage of the energy used is lost whether the bottle is reused or 
not? 
15%. 


To sum up this activity, have children suggest the advantages and disadvantages 
of throwaway containers. Record their suggestions in a two-column chart on 
the chalkboard and have children copy the lists into their notebooks. The 
chart might look like the one shown here. 


Throwaway Containers Chart 


Advantages Disadvantages 





1 Save a second trip to the store 
2 Handier for picnics 


Waste energy 

Pollute environment 
Cause disposal problems 
May cause health hazard 
(e.g., broken bottles) 


PWN 


Elicit from children that the advantages are mainly related to saving time and 
trouble and the disadvantages are related to an unhealthy and polluted 
environment. Discuss with children how nonreturnable containers can be 
avoided. Record their suggestions on the chalkboard and have children copy 
them into their notebooks. 


You might like to remind children that they will need their completed surveys, 
which they conducted at home, for the next activity. 


Class Visit to Bottling Plant Arrange for a field trip to a local bottling plant. 
Have children take notebooks and pencils to record the uses of energy they 
see in the plant. In class discuss any uses of energy that were not identified in 
the core activity. 


Criticize a Commercial If your TV reception area carries commercials from 
packaging companies, you might like to have your children critique one of the 
commercials. Points to consider: the succinctness of the message; its point 

of view; the validity of the point of view; and the effectiveness of the message. 
Remind children that not all packaging is unnecessary, packaging is often 
needed to preserve the packaged item. 
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Activity 5 
Waste from Packaging 


OBJECTIVES 10. Recognize the amount of waste generated from the packaging of consumer 


Preparation Time 
Core: 30 min 
Extensions: varies 


Oral Vocabulary 
recycling 


Reading Vocabulary 
salvage 


Materials 


Each child will need: 


Student Book 


Activity Sheet 2 (completed by children 


at home) 


Activity Sheets 4, 5 


notebook / pencil 


CORE ACTIVITY 
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goods. 


Instruction Time | 
Core: 75 min 
Extensions: varies 





Have children identify all the forms of packaging listed on their “Waste Survey 
Record Sheet” (cartons, wrapping paper, paper bags, plastic bags, plastic 
bottles, plastic bowls or cups, plastic lids, glass jars, glass bottles, cans, metal 
lids). 


How much of the waste you surveyed was packaging? 
Children will answer that most of it is. 


State that it is worth seeing just how much there is in each category. Distribute 
copies of Activity Sheet 4, “Home Packaging Waste.” Point out that for 
simplicity only the most common kinds of packaging are to be graphed, as 
indicated on Activity Sheet 4. Assist children to complete the graph using 
information from Activity Sheet 2. 


Discuss the resulting graphs. 


Which kind of packaging did you have the most of? 
Which kind of packaging did you have the least of? 
Can any of the packaging be used again in some way instead of being thrown 
away? How? 
About how much of the packaging can be used again? 
Answers to the above questions will vary. € 


Write a heading on the chalkboard for each type of packaging. Have each child 
write his or her numbers for each type of packaging under the headings. 


ar 


EXTENSIONS 


Assign individual children to total the numbers under each heading. 


Distribute copies of Activity Sheet 5. Have all children graph the overall number 
of packages found in each category listed on the chalkboard. Elicit from 
children how we dispose of all this waste. As different suggestions are made, 
record them on the chalkboard. Discuss the suggestions. Have children copy 
the final list on the back of Activity Sheet 4. The list might contain the 
following suggestions: pile it in an open dump outside of town: dig a hole and 
bury the waste (sanitary landfill); chop it up and bury it; burn it (incineration): 
and, sort it and use some of it again (reuse and recycling). 


It is not necessary to introduce the terms sanitary landfill and incineration 
until Activity 6. 


Have children turn to pages 8 and 9 in their Student Books. Before children 
read the article, “Another Point of View,” discuss the title with the class, 
telling them that this article gives the point of view of manufacturers of frozen 
foods, who feel that they do not unduly contribute to the solid-waste disposal 
problem. Have children read the article and answer the questions that follow 
on the back of Activity Sheet 5. Make sure that children understand the term 
salvage meaning “to rescue or save.” 


Discuss children’s answers when completed. Possible answers are as follows: 
1. The potatoes are “lye-peeled,” fried, frozen, and packaged. 2. Most of the 
waste is used as cattle feed. 3. Processed foods reduce spoilage; odd-sized, 
undersized, imperfect fruits and vegetables are used for juices; wastes are 

fed to animals. 4. Answers will vary. 5. The packaging industry thinks that 
better ways can be found to dispose of our trash. 6. Recycling depots are areas 
where people take waste items that have a salvage value. 7. Answers will 
vary for children can agree or disagree with the writer. 


Interview Arrange for children to visit a business or industry in the community 
and to interview the owner to determine the kinds of packaging wastes he or 
she has to dispose of and how this disposal is carried out. The children 
should prepare many of their questions in advance. On their return, children 
should summarize, either orally or in writing, the information they gained. 
Choose one child to write a letter on behalf of the class thanking the person 
interviewed. 


Can You Make It Go Away? Give each child a postcard-size piece of aluminum 
foil. For one week or so, let them do anything they can with the piece — 
pound it, heat it, leave it in vinegar overnight, bury it and dig it up later, put 
in an open flame, etc. Have children record what was done to the foil, and 
what happened to it. At the end of the week, ask children to bring to school 
all that is left of what they were given at the beginning of the week — together 
with an account of their observations. At the end of Activity 9 you could 
discuss the results of these observations. 
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Activity 6 
Down in the Dumps 


OBJECTIVES 11. Describe the main methods of solid waste disposal. 


12. Identify the effect on the environment of the disposal of solid waste. 


Preparation Time Instruction Time TEACHER BACKGROUND 
Core: 10 min Core: 45 min 


Extensions: varies Extensions: varies It takes the sight of a dump (or a garbage strike) 


to begin to show us how much waste we produce. 
On one municipal boundary, a mountain of gar- 
bage rears steadily skyward as 12 700 t of house- 
hold and industrial wastes are spread on it each 
week. Each day, garbage is compacted by bull- 
dozers, covered with 30 cm of soil, and again 
compacted. 

In time, this dump will be graded, allowed to 
settle, graded again, and then mulched and sodded 
for use as parkland in summer and ski slopes in 
winter. Many municipalities across North America 
are disposing of their solid wastes in this way so 
that the “dump” area can be used for recreatiortal 
purposes in the future. Activity 6 looks at the main 
methods we use to dispose of solid wastes. 


Oral Vocabulary 
capacity, incinerator(ion), pulverizer, 
sanitary landfill, shredder 


Reading Vocabulary 
pulverize(ing), shred(ding), substance(s) 


Materials 

Each child will need: 
Student Book 
notebook / pencil 


CORE ACTIVITY Ask children to describe what they think happens to the waste after their 
families put it in the garbage. Elicit that the two main methods of garbage 
disposal are burning it (incineration) and burying it (sanitary landfill). 


Have children turn to page 10 in their Student Books and guide them through 
an examination of the diagram and photograph of a chimney stack showing 
how an incinerator functions. 


Discuss with children the effects that an incinerator has on the environment. 
Record their suggestions on the chalkboard. Make sure that the chalkboard 
list includes the source of the energy required to run the incinerator and the 
pollutants (ash and gases) that are released during and after incineration. Ask 
children to record this list in their notebooks. 


Ask questions similar to the following and discuss the children’s answers: 


Would you mind living close to a town’s incinerator? Why or why not? 
Where should a town’s incinerator be located? Why? 
Not too far because of transportation costs; not too close because of 
pollution. 
Where is (are) the incinerator(s) located in our town? 
Answers will vary. You can identify these on a prepared map, if you 
wish. 


Have children turn to page 11 in their Student Books and read the text relating 
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EXTENSIONS 


to a sanitary landfill site. Guide them through an examination of the diagram 
and photographs showing how a landfill site works. Have children examine the 
photographs of the machines used at landfill sites on page 11 of their Student 
Books. 


Write the heading Effects of Landfill Sites on the Environment on the 
chalkboard and ask children to suggest some effects. Record their suggestions 
and then have them copy the list into their notebooks. The following are 
some items that might be on the list: pollution of ground water; danger of fire 
due to methane gas; strong smell; eyesore; pollution caused by the presence 
of heavy machinery (trucks, bulldozers): use of fuel for transporting waste and 
bulldozing site; pollution of surface streams. 


Ask questions similar to the following and discuss the children’s answers: 


Would you mind living near a landfill site? Why or why not? 
Where should a town’s landfill site be located? Why? 
Not too far because of transportation costs; not too close because of 
pollution. 
Why must we wait twenty years before we can use a landfill site for some 
other purpose? 
Fill must settle completely for land to be safe. 


What would you do with a landfill site after it had finished settling? 


State that by shredding and pulverizing solid wastes before they reach the 
landfill sites a greater amount of waste material can be disposed of. Explain 
that pulverizing means “crushing” and shredding means “tearing up into 
small pieces.” Elicit the effects that shredding and pulverizing might have on 
the environment. One answer might be more use of nonrenewable fuels and 
air pollution. Write their suggestions on the chalkboard and have children 
record this information in their notebooks. 


Many communities have neither landfill sites nor incinerators. Their garbage 
is just transported away from their area and dumped. Have children examine 
the photograph of an open dump on page 11 of their Student Books and ask 
children to suggest their effects on the environment. Some possible answers 
are: open dumps are unsightly; they are a health hazard; fuel must be used to 
take the garbage to the dump; the dump cannot be used for recreation after 

it is full. 


Ask the following open-ended questions to summarize this activity: 


Is a sanitary landfill site a better way to dispose of waste than an open dump? 
Which way of disposing of waste would you use if you were responsible for 
doing so? 


Visit the School Incinerator Make arrangements with the school custodian 
for your class to visit the school incinerator. Individual children can interview 
the custodian to obtain answers to the following questions (and any others 
that the class wishes to ask): What type of waste is burned? How does the 
incinerator work? What happens to the ashes? What happens to the waste 
that cannot be burned? 


After the visit, review with the children the answers they received to their 
questions. 


Visit a Sanitary Landfill Site Arrange a field trip to a sanitary landfill site 
in your community. Have children obtain answers to the following questions: 
How much does it cost to operate? What is its yearly capacity? What is its 

total capacity? How long will it be used? What will it be used for in the future? 
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After the visit, review with the children the answers they received to their 
questions. 





If your community has no such site, invite a representative of the department 
of public works to discuss your community's waste disposal system with 
your class. 


Make a Model Landfill Site You will need: large glass jar; soil; piece of 
newspaper; piece of wood; piece of glass; piece of plastic; piece of food (orange, 
apple, or potato); piece of aluminum foil; leaves; a paperclip. Take a large 
glass jar and enough moist soil to fill it. Ask children to help bury the materials 
listed between layers of soil. The objects should be buried so that they can 

be seen through the side of the jar. State that this is the way waste is buried 
in a landfill site. Have children examine the buried objects over a period of 
three weeks to note the changes. 


Have children hypothesize what will happen and then verify their opinions by 
completing a table similar to the one shown here. Ensure that children have 
enough room to write their comments in each column. 


Expected Observations After 


bject 
Objec Results 2 weeks 3 weeks 


Newspaper 





Glass 

Wood 

Orange 

Apple 

Potato 

Plastic 

Leaves 
Aluminum Foil 


Paperclip 





Activity 7 


Waste Not — Want Not 


OBJECTIVES 


13. List the sources of energy used in various packaging techniques. 


14. Recognize that our current lifestyle determines our packaging techniques. 


15. Suggest alternatives to modern packaging techniques. 


Instruction Time 
Core: 40 min 


Preparation Time 
Core: 20 min 


Oral Vocabulary 
none 


Reading Vocabulary 
none 


Materials 

Each child will need: 
Student Book 
Activity Sheet 6 
notebook / pencil 


You will need: 
Filmstrip and cassette, 
Energy: How We Use It (optional) 
projector / screen 


TEACHER BACKGROUND 


Packaging is the largest component of waste in 
today’s society. Many people today spend more 
money on Christmas wrappings than their parents 


CORE ACTIVITY 
this activity. 


did on presents. As a result of mass production, 
it is often cheaper to make new items than to reuse 
or recycle the old ones. However, the throwaway 
containers cost more than the reusable type and 
the problems of litter pick-up make it obvious that 
it is time to evaluate our packaging techniques. 

There are three basic ways of reducing waste: 
Reuse Save all items that may be repaired and 
reused or used in another way (e.g., jars for 
kitchen containers). Buy beverages in returnable 
containers; 

Recycle Separate jars, tins, and newspapers and 
take them to recycling depots; 

Reduce Buy only what you need and only in the 
package that produces the least amount of wasted 
resources (e.g., paper, cardboard, foil, plastic). 
Buy some products in bulk to reduce packaging 
of separate items. Buy as few disposable items as 
possible. Avoid buying items because of their ap- 
pealing packages. 

In this activity children examine different kinds 
of packaging, consider whether each is necessary, 
and determine whether unnecessary packaging 
can be avoided. 


Filmstrip Energy: How We Use It, frames 7 to 25, may be used to introduce 


Have children turn to page 12 in their Student Books. Together examine the 
first picture and the accompanying questions. The point to be made here 
is that the basket was used at each egg gathering and that nothing was wasted. 


Now ask children to examine the second picture and to respond orally to the 
accompanying questions. The point to be made here is that the eggs are 
packaged twice (carton and bag). Ask children to identify the resources used 

in the manufacture of the packaging illustrated. 


List on the chalkboard the main kinds of packaging and their sources as follows: 
paper from trees; plastic from petroleum: cardboard from trees; metal and 
foil from minerals. Have children copy this list into their notebooks for future 


reference. 
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If you have used the filmstrip, Energy: How We Use It, have children sum up 
the differences between a pioneer lifestyle and our modern lifestyle. 





Give out Activity Sheet 6, “Waste Not — Want Not.” Go over the instructions 
carefully with children and do the first as an example on the chalkboard: 


fea Material Used in Packaging Item Reason Possible Other Type 
Cardboard | Metal / Foil for Use of Package 
1. cheese slices — convenient | cheese in 1 piece or sliced 
individually preservative | and wrapped once only 
wrapped 





When children have completed their sheets, use their suggestions to complete 
the chalkboard chart. Elicit from children the main reasons for using 
packaging. Summarize their suggestions on the chalkboard. Ensure that the 
following beneficial aspects of modern packaging are included in the 
chalkboard list: for convenience (plastic wrap on cheese slices); for preservation 
(foil or plastic on frozen foods, plastic wrap on bread); to prevent damage 
(egg carton); to provide information (instructions for preparation and list of 
ingredients on labels). Have children copy the list into their notebooks or 

on the back of Activity Sheet 6. 


Discuss with children whether convenience is a good reason for using the 
resources used in unnecessary packaging. Point out that in most cases the 
packaging goes straight into the garbage after use. Make sure that children 
understand that the cost of the packaging is built into the price of the product: 
the buyer pays for the packaging. 


Tell children that in Activity 9, they are going to recycle their own used paper. 
To do the experiment each child will need to bring a small flat tin with 
both ends removed (a tuna fish tin will do) and an old nylon stocking. Each 
group of four will also need a mixing bowl, and a hand or electric mixer. 
(Some parents will not be averse to letting these items out of the house and 
you will probably be able to manage with three or four for the class.) In 
addition, each group should have one large mixing bowl. You, as teacher, 
will need to supply a large package of starch. 
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Activity 8 
Conserve by Reusing 


OBJECTIVES 16. Suggest ways in which waste products can be reused. 


17. Recognize that reusing waste products helps reduce the demand for energy. 


Preparation Time Instruction Time TEACHER BACKGROUND 
Core: 10 min Core: 40 min , J . 
leertionahnicne We rerisinnacaniriae If we cannot avoid packaging wastes by rejecting 


items in the store, we can lessen packaging wastes 


Oral Vocabulary by reusing them. Why buy special plastic bags for 

conserve(ing)(ation) storing foods, for example, when the supermarkets 

give us several on each shopping expedition with 

our meat and produce? Why throw away used 

ipsa Rosa ary clothes just because we are tired of them? Why not 

give them to a secondhand store instead? Many of 

Materials the items we regularly throw away can be reused 
Each child will need: in this way. 

Riident Book This activity examines means of reusing our 


notebook / pencil waste resources without changing their form. 


CORE ACTIVITY Explain to children that to reuse means “to use again.” Ask them to suggest 
examples of reusing things in their homes and list their suggestions on the 
chalkboard. 


Some children might confuse reusing with recycling. If the need to distinguish 
between the two comes up at this point, state that in both cases the energy 
employed to produce a given article is saved. The form of a reused article 

is not changed; the form of a recycled article is changed. This distinction will 
be clearer after Activities 9 and 10 are completed. 


State that by reusing things instead of throwing them away we are conserving 
or saving energy. Ask children to identify the sources of energy involved in 
the savings realized by reusing the items listed on the chalkboard. 


Explain that most of these sources of energy are rapidly being depleted and 
that we must reduce our demand for them if they are going to last much 
longer. 


Have children turn to page 13 in their Student Books. Ask them to make two 
columns in their notebooks and to head the first column with the word Item 
and the second column with the words Possible Ways to Reuse. Ask children 
to list the items from page 13 in the first column and to write their ideas of 
ways in which these items can be reused in the Second column. Do one on the 
chalkboard to get them started. 


When everyone has finished, complete a chalkboard chart of the items, as in 
the following example. Ask children to add any ideas to their charts that they 
might have missed. 
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Item 





Rubber tires 


Possible Ways to Reuse 


Use as bumper on boat or wharf, backyard planters, playground swing 


Books and magazines Give to hospitals or secondhand stores 


Paper or plastic bags 
Newspaper 
Clothes hangers 
Jars and tin cans 
Cardboard boxes 
String 

Old clothing 
Used envelopes 
Knitted clothing 
Old car 

Crust of bread 
Cracked plates 
Bathtub 

Barrels 

Old barn 

Window frames 
Popsicle sticks 
Egg cartons 


EXTENSIONS 
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Reuse instead of having stores supply new ones each time 

Wrap meat in butcher shops, wrap fish and chips 

Give or sell to dry cleaners 

Use as receptacles for home storage (food, leftovers, nails, and screws) 
Use as storage, to make toys (child’s playhouse) 

For tying and bundling 

Use as rags, give to secondhand stores 

Use for packaging small items: elastic bands, paper clips, stamps 
Unravel and knit into new clothes 

Use as parts for cars that are still functioning 

Make into breadcrumbs, bread pudding 

Use under plants 

Use as planter 

Use to catch rainwater 

Use to panel walls (barnboard) 

Use to frame mirrors 

Use to make crafts 

Use for storage, crafts 


If you had children perform the aluminum foil experiment in Activity 5, 
remind them to bring their piece of foil and their observations to school for 

Activity 9. ; 
Ways to Reuse Have children list ten items in their desks that have already 
been used. Have them determine whether or not each item can still be used. 
Have them come up with a way that each item could be used other than the 
way it was originally intended to be used. 


Visit Local Stores Ask children to visit local stores and businesses to discover 
methods they are employing to reuse things. Have children report their 
findings to the rest of the class. 


Swap Day Have children bring to class discarded games, toys, and books. 
Hold a “swap day” during which children can exchange the unwanted items 
for things they would like to have. Point out that reusing another person's 
discarded things is a good way to save energy and reduce waste. 











Activity 9 
Conserve by Recycling 


OBJECTIVES 18. Differentiate between the concepts recycle and reuse. 
19. Recognize that “waste products” in nature are recycled. 


20. Recognize that recycling waste products helps reduce the demand for energy. 


Preparation Time Instruction Time TEACHER BACKGROUND 

Core: 10 min Core: 35 min 

Extenmicns:-wirics  aensinnsenne To recycle something means “to change its form” 
so that it may be made into a different or new 

Oral Vocabulary product. Recycling has occurred in nature from 


the beginning of time. Nature wastes nothing be- 
cause no matter is ever destroyed. In this way the 
earth’s resources are constantly recycled. If we im- 
itate nature by recycling much of our waste ma- 


compost, cycle, glasphalt, recycle, vapor, 
water cycle 


de Akh kd terials, we will lessen the rate at which we deplete 
our nonrenewable resources. 

Materials Composting is a good means of recycling. Com- 

Recah toill reeks posting is the breaking down of food and garden 

ae derit Hook wastes to make a soil conditioner. It adds nu- 


trients to the soil, improves the soil’s water-hold- 

_ ing capacity, improves tilth (soil cultivation) and 
aeration, and makes plant nutrients already in the 
soil more available to the plants. 


a tin with both ends removed 
an old nylon stocking 
a rubber band 


Each group of four will need: 
a large mixing bowl 
water 
a pair of scissors 
newspapers 
use of a hand or electric mixer 
2 tablespoons of starch 


CORE ACTIVITY Have children turn to page 14 in their Student Books and guide them through 
a study of the water cycle. (Water evaporates from lakes and rivers. This water 
vapor becomes clouds and is eventually released in the form of rain, once 
again becoming part of lakes and rivers, thus completing the cycle.) Point out 
that this process works through a kind of circle or cycle. Explain that the 
water is recycled in nature — used in a different form, over and over. 


Make sure that children understand this distinction between reuse and recycle. 
Remind children that to reuse means “to use again for the same or another 
purpose without changing the form,” and that to recycle means “to change 
the form so the material may be made into a different or new product.” State 
that people must recycle materials just as nature does, because our resources 
are limited. 


Have children turn to page 14 and guide them through a study of “Recycling 
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EXTENSIONS 


of Glass Jars and Bottles.” Discuss the steps involved in the recycling process 
and why there is an attempt to conserve this energy, using questions such 
as the following: 


What is the first step in producing glass? 
Mining the sand and other raw materials. 

What are the next three steps that are necessary before you can have a jar 

on your table at home? 

Manufacturing, bottling, and buying. 

Where are bottles or jars collected? Why? 

Special bottle collection centers. Because they are to be used again. 

Where are bottles taken if there is no use for them? 

To the garbage and then to the dump. 

Where do the bottles that have been collected go now? 
To the recycling plant. 

What new products can be made once the glass has been recycled? 
Building products, new bottles, glasphalt. (Glasphalt is a new road 
paving material. Crushed glass substitutes for limestone, the usual 
main ingredient.) 

Why do you think bottles and jars are being recycled? 

To find other uses for garbage because there is too much of it now, to 
save materials, etc. 


State that by recycling glass we are attempting to conserve the energy originally 
used to produce the glass. 


Tell children that one of the easiest items to recycle is paper. By following the 
recipe on page 15 of their Student Books, children can make new paper 

out of wastepaper. The results will vary from adequate to rather lumpy 

sheets but the object here is to simulate the recycling process. When paper 
plants recycle wastepaper, all kinds of manufacturing processes are involved, 
one of which is de-inking to turn the recycled waste to a shade suitable for 

use again. This children’s experiment will naturally result in rather dirty-looking 
paper because the ink has not been removed. 


This experiment has a time lapse of one hour. 
1. Divide children into groups of four and have them read independently the 
steps necessary to recycle wastepaper. 


2. If you do not have a tap in your room, have water available in pails beside 
the starch and the electric mixers for mixing of paper and water. 


3. Appoint one child in each group to re-read each step as the experiment 
progresses. 


4. Have an area covered with sheets of clean newspaper for children to dry 
their sheets of recycled paper. 


5. Make sure all desks are covered with newspaper and supervise the groups 
as the experiment progresses. Have extra newspapers, open-ended cans, 
stockings, and elastic bands on hand, so that all children can participate. 


Make a Compost Heap To further develop the concept of natural recycling, 
children can start their own compost heaps — either at home or at school. 
If the class decides to start its own compost heap, the ingredients can come 
from leftovers from children’s lunches. Discuss with children the effect of 
a compost heap on a garden. 








To make a compost heap, dig a shallow pit about 30 cm deep in a corner of 
the schoolyard. Put a layer of organic material (grass clippings, plant trimmings, 
leaves, weeds, kitchen wastes such as vegetable and fruit peelings, coffee 
grounds, tea leaves, egg shells, and nut shells) in the bottom and sprinkle it 
with either compost starter or composted manure or bone meal. Cover this 
with a layer of earth. Moisten and add successive layers of organic material to 
be composted. Cover the compost heap with plastic or burlap to keep the 
moisture in and the flies out. After ten days, turn the heap over with a garden 
fork; continue to do so every three or four days until the material has 
composted (any time from one week to six months or a year, depending on the 
amount of ventilation available). 


A garbage can or oil drum with holes punched in the sides and bottom can be 
used instead of a pit. 


Did You Make It Go Away? If you had children perform the aluminum foil 
experiment in Activity 5, discuss their observations now. Most children will 
have some aluminum foil left. Speculate with children on what happens to 

TV dinner trays, aluminum beverage cans, aluminum foil packaging. Tell 
children that aluminum can be recycled but, at the moment, few cities have 
the facilities to do it economically. Elicit from children that we must try to use 
as little aluminum foil as possible since it doesn’t decompose and isn’t yet 
being recycled. 
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Activity 10 


Trying to Use Everything: Then and Now 


OBJECTIVES 


20. Recognize that recycling waste products helps reduce the demand for energy. 


21. Suggest ways in which waste products can be recycled. 


Instruction Time 
Core: 50 min 
Extensions: varies 


Preparation Time 
Core: 10 min 
Extensions: varies 


Oral Vocabulary 
none 


Reading Vocabulary 
none 


Materials 

Each child will need: 
Student Book 
notebook / pencil 


TEACHER BACKGROUND 


As resources become increasingly depleted, the 
need to recycle will continue to grow. Recycling is 
already big business in a number of areas, but it 
has not yet been extensively used in many others. 
Here is some information on recycling a few com- 
mon materials: 

Rubber is available mainly from car tires. While 
few car tires are now retreaded, aircraft tires are 
retreaded up to twenty times and truck tires up to 


CORE ACTIVITY 


sixty-four times. It is estimated that if the car tires 
discarded each year in the United States were used 
as fuel, they could power the northern city of Ed- 
monton, Canada, for 4000 years. Plastics are 
mainly available from packaging. However, their 
low price makes recycling too costly at present. 
Glass is available mainly in the form of containers. 
It is recycled for use in containers, terrazzo floors, 
glass-wool insulation, and so on. Theoretically, it 
is recyclable forever. Oil is available from machine 
shops, garages, and private citizens. Recycled oil 
is sold to motorists and used as railway lubricants. 
Newspaper is recycled for use in insulation, fire 
logs, building materials, and roofing felt. It cannot 
be recycled if it contains food particles, plastic or 
foil adhesives, wax, or other adhesives. Tin cans 
must have their ends removed and be crushed be- 
fore recycling. They can then be detinned, which 
means removing the tin coating, and recycled as 
scrap or shredded for use in refining low-grade 
copper. Aluminum may be recycled from cans, foil, 
or lawn chairs. This uses only 5% of the energy 
required to produce aluminum from new mate- 
rials. Other garbage can be burned to create heat, 
or pyrolyzed, which means consumed in heat in 
the near absence of oxygen. By-products from this 
process are gas, oil, and charcoal. 


Ask children for suggestions of items in their homes that are or could be 


recycled. Note their suggestions on the chalkboard and have children copy the 
list in their notebooks. The list could include items such as the following: 
newspaper for paper or fire logs; glass bottles and tin cans delivered to a 
recycling depot; waste food for compost. 


Elicit from children whether or not our society wastes its resources; and whether 
we could recycle more of our waste. Discuss this question for as long as 


children are interested. 


Have children turn to page 16 in their Student Books and guide their study of 
how each part of the buffalo was used. Have individual children read the 
labels that tell how every part of the buffalo was used. 


Ask children why the Plains Indians wasted nothing. In the ensuing discussion, 
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make the point that the Plains Indians could not afford to waste anything. 
State that although our society has been able to waste its resources in the 
past, the time is fast approaching when we too will have to make use of every 
: resource we have. 





Spread some newspaper in the center of the classroom and empty the class 
wastebasket on it. 


: How can this waste be recycled? 
The waste can be sorted; paper, glass, and metal can be delivered to a 
recycling depot; organic waste can be composted. 
: Can anything not be recycled? 
The answer to this question will depend on the contents of the basket. 
Everything can be recycled, but some substances such as plastics 
are not worth recycling at this time. 


Record the children’s suggestions on the chalkboard. Have children replace 
the waste in the wastebasket. 


Tell children that a few communities are attempting to recycle most of their 
garbage at specially built centers called “recovery plants.” Unfortunately, these 
commercial systems are very expensive to build and their operating costs 
must be heavily subsidized. Recycling, however, does have an overall double 
advantage. It reduces our dependence on fossil fuels and it reduces the amount 
of waste to be disposed of, which is a very important factor in areas where 
landfill sites are no longer available. In time, more recovery plants will be built 
because it will become economical to recycle as much as we possibly can. 


Have children study the photographs and read the facts and figures related to 
+ the building and operation of a specific recovery plant on page 17 in their 
Student Books. 


Ask them whether they think the expense of such a plant would be justified in 
your community. If they decide that it is too costly, ask them whether they 
think such a plant might prove more economical in the future, when our 
resources are further depleted. 


EXTENSIONS Classroom Paper Recycling Set up a paper-recycling box for your classroom. 
Measure the mass of paper collected each week and keep a running total so 
that children can get a feeling for the amount of waste that can easily be 
recycled. 


Visit a Recycling Depot or Resource-Recovery Plant If one exists in your 
community, arrange for children to visit a recycling depot or a resource-recovery 
plant. Ask children to prepare some questions to ask in advance of the visit 
and discuss their findings on your return to class. 
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Activity 11 
We Should, But Will We? 


OBJECTIVES 22. Identify the actions necessary to conserve energy. 
23. Develop projects that illustrate alternatives for energy use. 


24. Devise energy-conservation practices. 





Preparation Time Instruction Time TEACHER BACKGROUND 

meets on A Oe As a culmination of the preceding activities, chil- 

Orsi V ocabulary dren apply the knowledge gained regarding energy 

as conservation by developing projects for them- 

selves, their school, and their community. At this 

: point children have the appropriate background 
piel Coe for recycling, reusing, and conserving energy. 
They are now ready to decide what they can ac- 

Materials tually do to reach these goals. 

Fach ond will nec Activity Sheet 7 is to be completed and then 
cHident Bool checked after a two-week period. The suggested 
Activity Sheet 7 projects will require at least two class periods to 
pencil complete, but may continue throughout the year 

for further application of concepts introduced in 

Youltwil reed: the first ten activities. 


Filmstrip and cassette, 
Energy: How We Use It (optional) 
projector / screen 


CORE ACTIVITY Filmstrip Energy: How We Use It, frames 26 to 36 (or to the final frame), may 
be used to review the concepts introduced so far and to introduce the concepts 
that follow this activity. 


Have each child take a used notebook out of his / her desk. Have children: 
count the number of pages used; count the number of pages unused; count 
the number of pages “wasted” (torn out, messed up, partly used, left blank). 


Discuss children’s counts, tabulating class totals on the chalkboard. Emphasize 
the quantity of waste. Ask children why this waste occurred and list their 
reasons on the chalkboard. These might include: paper is cheap; children 
don’t pay for the paper themselves; children don’t consider the source of the 
paper; children don’t consider where the paper goes when it is disposed of; 
laziness; pride — children do not want to see their mistakes. 


Elicit from children why we shouldn't waste paper and list the points on the 
chalkboard. Some reasons are: wastes nonrenewable energy sources required 
to produce paper; wastes forest resources (paper —> wood — trees); wastes 
energy required to dispose of the paper. 





Elicit from children how we can avoid wasting paper and so save energy. List 
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suggestions on the chalkboard. The following points should be included in the 
list: erase errors; use all the lines on the page; use both sides of each page. 
State that in order to make our resources last, each one of us must try to 
avoid wasteful practices. 


Hand out Activity Sheet 7, “We Should, But Will We?”. Explain how the sheet 
is to be completed and have children complete the fourteen items in class 

up to the final column. When they finish, ask them for additional suggestions 
for conservation practices and list these on the chalkboard. Children can 
add these to their sheets to bring the total list to twenty. They can then check 
the appropriate box for the additional ideas. State that the final column will 
be filled in after a two-week period to record whether or not children have 
completed what they undertook. 


Have children turn to page 18 in their Student Books. This page is a summary 
project for the first half of the program. Discuss the choices presented and 
consider suggestions made by children. Children can develop their projects 
individually or in groups. After a few days, the projects can be shared with the 
rest of the class. 
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Activity 12 


Energy and Automobiles 


OBJECTIVES 25. 


Describe the history of the automobile. 


26. Examine some of the effects on the environment of the use of the automobile. 


27. Identify the energy-consuming steps in the life of an automobile. 


28. Complete an Auto Log. 


Instruction Time 
Core: 60 min 
Extensions: varies 


Preparation Time 
Core: 45 min 
Extensions: varies 


Oral Vocabulary 
none 


Reading Vocabulary 
assembly line, exhaust fumes, 
mass-produce(d)(ing), odometer 


Materials 

Each child will need: 
Student Book 
Activity Sheets 8, 9, 10 
pencil 


TEACHER BACKGROUND 


Our study of energy expenditures in the manufac- 
ture and use of consumer goods together with their 
environmental and societal impacts would be in- 
complete if it did not include the automobile. No 
other single invention has required so large a com- 
mitment of energy resources. Packaging wastes 
and automobiles are therefore part and parcel of 
the same problem. 


CORE ACTIVITY 


The mass-produced automobile has only been 
with us since 1913, but already its days appear to 
be numbered. World oil shortages are forcing us 
to be more energy-conscious. In terms of auto- 
mobiles, this means using smaller, less energy- 
intensive cars and cutting back on all unnecessary 
driving. In addition, the proliferation of cars has 
resulted in many pollution problems: car exhaust 
fumes pollute the air; car manufacturers and their 
related industries add to industrial waste and air 
pollution; “dead” cars in wreckers’ scrap Yards ae 
elsewhere blot our landscape. 


In order to participate in solving the energy and 
pollution problems related to automobiles when 
they are adults, children must be made aware of 
the extensive influence cars have on our lifestyles 
and of the alternatives to cars that are available to 
us. 


Activity 12 is a general introduction to the au- 
tomobile. The Auto Log is begun here and will carry 
through a week to ten days of car-related activities. 
Activities 13 to 16 examine questions related to 
energy, pollution, and lifestyles. Activity 17 takes 
up the now completed Auto Log, and Activity 18 
looks at the relationship of needs and wants in an 
energy-conscious world. 


Tell children that so far they have been examining the energy needed to produce 


and dispose of small consumer items, and the pollution problems related to 
disposing of old, worn-out items and the packaging containing them. Now 
they are going to examine the largest, private, moveable energy-consuming 
item of all — the car, and the pollution problems associated with the 
manufacture of it, the running of it, and the disposal of it. 


Put the vocabulary words on the chalkboard and ensure that children can 

read and understand them. Have children read pages 19 and 20 in their Student 
Books and write the answers to the questions in their notebooks or on the 
back of Activity Sheet 7. Review the answers to the questions on page 20 to 
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EXTENSIONS 


make sure that children understood what they read. The following are suggested 
answers to the questions: 1. Good things include recreation, transporting 
goods, the improvement of personal and public business. 

2. “Steamers” were steam-powered cars. They produced steam from water ina 
large boiler. The steam turned a drive wheel, which turned the wheels of the 
car. 3. “Steamers” were noisy and dirty and they polluted the air. They also 
frightened horses, were dangerous to walkers, and set fire to fields, wooden 
bridges, and passengers’ clothing. 4. Ford lowered the price of cars by mass- 
producing his Model T on a moving assembly line. 5. Ford’s low prices started 
the auto age. Almost everyone could now afford to own a car, and transportation 
from one place to another became swifter and easier. 6. The oil industry. Air 
pollution from car exhaust fumes: noise pollution: energy drain to manufacture 
cars and to run them: and a solid-waste disposal problem. 


Introduce the idea that energy is involved in the manufacturing of automobiles. 
Ask children how manufacturing cars requires energy. Have children turn 

to page 21 in their Student Books and guide them through the energy-using 
stages in the life of an automobile. State the energy sources being used in the 
first row of pictures: oil for the trucks and machinery required to obtain the 
natural resources and to transport them to refineries, and gas, oil, 

and / or electricity to run the refining plants. Have children tell you the energy 
sources needed to effect the remaining steps. 


Summarize the discussion. Elicit from children that energy is used in the 
manufacture of cars as well as in their use. State that the next activity will 
deal with energy use in greater detail. 


Introduce and distribute Activity Sheets 8 (Auto Log) and 9 (Note to Parents 
which can be reproduced on your school’s letterhead or you can add the address 
together with the date). State that the children are going to try to find out 
how much we depend on our cars and the reasons we use them. Go over the 
directions on these sheets carefully, and discuss any questions about the use 
of the Auto Log. Make sure that children understand the terms odometer, 

“the gauge used to indicate the distance the car has gone,” and kilometre, 
“the metric measurement for highway distance.” 


Note: Be careful not to cause any child embarrassment because his/her family’s 
lifestyle is different from others in the class. Children whose families do not 
have an automobile should be excused from this part of the activity. In 
identifying these children, you may wish to praise them for their conserver 
lifestyle. 


For families with two or more automobiles, it is reeommended that children 
attempt to keep a separate log for each car. Children keeping records of two 
cars will find it helpful to use a copy of Activity Sheet 10 rather than Activity 
Sheet 8. This sheet provides space for separate records. Note that this 
assignment can only be done with the consent and cooperation of parents; it 
should not be imposed as a compulsory activity. 


The follow-up activity for this assignment is Activity 17. At least ten calendar 
f days should elapse between distributing the “logs” and this follow-up activity. 
Historical Research Ask a group of children to find out more about the history 
of automobiles and another group to find out about the history of oil 
production. Have each group prepare a large timeline chart to show the major 
events. Individual members of the group might be asked to give very brief 
oral reports on selected parts of the timeline or on particular individuals who 
were important in the industry. 
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Report on Vintage Automobiles Ask children to report on a particular make 
and year of automobile from the past. Have children prepare an illustrated 
commercial that might have been used to sell the car. Ask children to prepare 
a related “confidential information report” that includes some of the possible 
drawbacks or flaws the car may have had. 





Visit an Assembly Plant If you live in an area where cars are assembled, 
arrange a field trip for your class. Or if you live in an industrial area, it is 
possible that your class can visit a secondary industry that makes one or 
more car components. 








Activity 13 


Energy Users in Car Manufacturing 


OBJECTIVES 29. 
automobiles. 


State the names of a variety of petroleum products used in the maintenance of 


30. State the names of a variety of materials used in the manufacture of automobiles. 


31. Compare and contrast the relative energy-intensiveness of different vehicles. 


Instruction Time 
Core: 50 min 


Preparation Time 
Core: 10 min 


Oral Vocabulary 
antifreeze, brake fluid, energy-efficient, 
lubricating, petroleum 


Reading Vocabulary 
maintenance, petrochemicals 


Materials 

Each child will need: 
Student Book 
notebook / pencil 


TEACHER BACKGROUND 


When compared with all industrial countries, the 
United States uses the most energy for transpor- 
tation purposes. Canada ranks second, but still 
uses more than twice the energy consumed for 
transportation in Japan and Europe. But the en- 
ergy consumed by an automobile is not only the 
energy that goes into the gas tank: energy is re- 
quired to manufacture it and to distribute it. And 
more energy is needed to maintain the automobile 
once it has been purchased. 

On the manufacturing level, energy is required 
in every one of hundreds of steps. Beginning with 
the mining of the iron and the manufacture of the 
steel, all of the raw materials that go into making 
a car represent a large energy investment. The 
materials that go into some phase of automobile 
manufacture include: 


Acrylic Clay Glass 
Aluminum Cobalt Gold 
Asbestos Coconut Oil Hides 
Beeswax Copper Iron Ore 
Bismuth Cork Jute 
Borax Cotton Lead 
Cadmium Diamonds Lime 
Carbon Flaxseed Limestone 


Lumber Paper Steel 
Magnesium Petroleum Sugarcane 
Manganese Plastics Tin 
Mercury Platinum Tungsten 
Mohair Rubber Vinyl 
Molybdenum Silver Wool 
Nylon Sisal Zinc 

Paint Soybeans Zirconium 


These materials each go through a variety of in- 
dustrial processes that shape them and preassem- 
ble them into the actual components of the 
automobile. And every one of these steps requires 


energy. When the components do reach the final 


assembly plant, they are subjected to machines 
that perform a variety of operations including lift- 
ing, moving, drilling, bending, stapling, riveting, 
grinding, bolting, spraying, drying, and polishing. 

Lubricants are generally manufactured from the 
same energy source as gasoline, i.e., petroleum. 
The lubricants required by automobiles include: 
engine oil, transmission oil, oil for the differential, 
grease for the wheel bearings, grease for all steer- 
ing parts, grease for the suspension, grease for the 
doors, and grease for all moving parts in the in- 
terior of the car. Without oil, the engine trans- 
mission and differential would cease to function. 
Without grease, other parts of the car would 
quickly wear out or just not work well. Antifreeze, 
windshield washer fluid, and brake fluid are three 
other liquids all manufactured from petroleum 
and required by most automobiles. 

Distribution from the assembly plant often means 
transporting the new car by ship, rail, and double- 
decker transport truck for thousands of kilo- 
metres. 

Only when the finished automobile reaches the 
consumer are its energy requirements direct and 
visible. At this stage, by simple record-keeping, we 
can chart the use of fuel, repairs, and mainte- 
nance, and we can see and smell the environmen- 
tal effects. 
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CORE ACTIVITY 
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Elicit from children the petroleum (oil) products that are needed to run and 
maintain a car. List them on the chalkboard under the heading Maintenance. 
The list should contain the following products: greases (for bearings, steering 
parts, doors, etc.); antifreeze (for radiators in cold climates); brake fluids; 
engine oil; and lubricating oil (to reduce friction on moving parts). Add those 
products that are not suggested by children. 


Have children suggest the materials that go into the manufacture of cars, and 
list these on the chalkboard under the heading Materials. Be sure to elicit 

as many plastic items as possible. Discuss with children the energy required 
to manufacture some of these materials. For example, plastics use far more 
energy in their production than do raw materials such as asbestos and lead. 
Refer to the teacher background and add items, such as diamonds and 
sugarcane, that children will be surprised to find included. When mentioning 
processes, such as lifting, moving, bolting, remind children of the human 
energy expended as well as the machine energy being used. 


Refer children back to the petroleum products that are used to maintain the 
car and tell them that under the Materials heading are listed items that are 
also made wholly or partly from petroleum — these will include many of the 
plastic items, such as vinyl and acrylic. State that these items contain 
petrochemicals, useful substances we make from petroleum and natural gas. 
Put petroleum and petrochemicals on the chalkboard and make sure children 
can read and pronounce them. 


Have children turn to page 22 in their Student Books and compare with them 
the two diagrams of the same car. The second diagram shows what a car would 
look like without those items made wholly or partly from petrochemicals. 


To extend further the concept of petrochemicals and our dependence on them 
to maintain our current lifestyle, ask children what home or class items y 
contain petrochemicals. You should be able to elicit furnishings, upholstery, 
drapes, telephones, carpeting, paint on the wall, adhesives, toys, and games. 
Many children will probably be wearing synthetic clothing. You can point 
out that these items too contain petrochemicals. 


Now have children turn to page 23 in their Student Books and look at the 
photographs. Call on individual children to read the statements and quespions 
following the photographs. Discuss the answers with children. 


Although personal values are inevitably part of an individual's decision to buy 
one vehicle rather than another, the answers to these questions are fairly 
straightforward. However, when you discuss the application of these statements 
(“Choose one.”), you should not try to impose values on the children. Different 
viewpoints will emerge in the class discussion and you can encourage this by 
asking individual children to explain their choices. The intent here is to leave 
the discussion open-ended. There is no right or wrong choice. You might 

like to review this page with the children when you reach Activity 18 to see if 
they have changed their minds in the interval. 
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Activity 14 


Air Pollution from Automobiles 


OBJECTIVES 


32. Identify the pollutants emitted by automobiles. 


33. Describe the effects on air quality caused by of our use of automobiles. 


34. Suggest possible ways to decrease air pollution caused by automobiles. 


Instruction Time 
Core: 50 min 
Extensions: varies 


Preparation Time 
Core: 10 min 
Extensions: none 


Oral Vocabulary 
carbon monoxide, exhaust pipe, fossil fuels, 
hydrocarbons, lead, nitrogen oxide 


Reading Vocabulary 
carbon monoxide, hydrocarbons, lead, nitrogen 
oxides 


Materials 

Each child will need: 
Student Book 
notebook / pencil 


TEACHER BACKGROUND 


Because the internal-combustion engine burns 
fuel incompletely, motorized vehicles are one of the 
main contributors to air pollution. The internal- 
combustion engine was designed to take in gaso- 
line and air, ignite this mixture with a spark, burn 
the gasoline so that only carbon dioxide and water 
remain, and use the energy produced to run the 
car. The problem is that in converting fuel to me- 
chanical energy, over 70% of the energy is lost. 
Much of this is emitted through the exhaust pipe 
into the environment. 


CORE ACTIVITY 


Motorized vehicles release four main pollutants. 
First, some gasoline escapes to the air as hydro- 
carbon molecules. Second, the incomplete burn- 
ing of the gasoline produces carbon monoxide. 
Third, the high temperature caused by burning 
gasoline in the engine produces nitrogen oxides. 
The fourth pollutant is lead, which is added to 
gasoline to help the motor run more smoothly. 

When mixed together, hydrocarbons and nitro- 
gen oxides produce smog. The city of Los Angeles 
has the worst smog in North America. This smog 
stunts the growth of vegetables and kills forests. 

Lead is a poison. As little as 0.5 parts per million 
of lead in our blood can cause headaches, weight 
loss, constipation, and anemia. Larger doses can 
cause blindness, insanity, and death. Average city 
dwellers have 0.17 parts per million of lead in their 
blood, which their bodies will never discard. 

Carbon monoxide reduces the ability of the blood 
to carry the normal quantity of oxygen. Levels of 
carbon monoxide that exceed 5% can severely im- 
pair the motor responses of healthy people. 

Ozone is yet another pollutant released by mo- 
torized vehicles. It affects certain types of vegeta- 
tion, irritates the mucous membranes, and affects 
asthmatic conditions. 

Noise pollution from vehicles is another serious 
problem. People who are exposed to loud noises for 
long periods of time can lose their hearing, some- 
times permanently. 


Have children turn to page 24 in their Student Books. Ask them to answer the 


caption-question and to speculate on how cars affect the environment. In the 
ensuing class discussion state that air pollution is caused by fumes that come 
from a car's exhaust pipe and that noise pollution is caused by a car's engine 
and the sound of its tires on the pavement. Note the terms air pollution, 
noise pollution, and exhaust pipe on the chalkboard. Ask children to speculate 
on how air and noise pollution could be avoided. 


Have children turn to page 25 in their Student Books. Ask individual children 
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to read the article aloud. Explain to children any difficult terms or ideas as 
you proceed. Remind children that fossil fuels are fuels in the earth that have 
developed from things that were once alive. State that fossil fuels are 
considered to be nonrenewable because once we have used them they can’t be 
reformed within our time span; it takes hundreds of millions of years for 
them to form. Make sure that children understand the meanings of carbon 
monoxide, hydrocarbons, nitrogen oxides, and lead. 


Have children reread the article and then complete Exercise A in their 
notebooks. When children have completed the exercise, discuss their answers 
in class. Have them answer the questions in Exercise B orally. These 

questions are more open-ended and could result in interesting and meaningful 
discussion. Stimulate this discussion by asking questions for as long as 
children’s interest lasts and the discussion is significant. End the discussion 
on a positive note by telling children that although it has taken almost seventy 
years to realize the harmful effects of automobiles on our environment, we 

are finally doing something about it by putting pollution controls on car 
exhausts. 


The answers to Exercise A are: 1. fossil fuels 2. car 3. exhaust pipe 
4. carbon monoxide 5. nitrogen oxides. 


The suggested answers to Exercise B are: 1. Air pollution is the dirtying of air 
by adding substances to it. 2. By burning fossil fuels we produce gases that 
pollute the air. 3. Carbon monoxide, hydrocarbons, nitrogen oxides, and lead. 
4. New cars have pollution controls that older models do not have. 

5. Governments have passed laws and are considering still more laws to limit 
the amount of air pollution allowed. 6. Car owners can take care of their cars 
by tuning the engines and by driving their cars at lower speeds. 

Identify Noise Pollution Have children work in groups to identify the noise 
of automobiles in various areas around the school. Have them describe the 
site using a chart like the one below to compare the areas. 







Location Time of Day Number of Cars Seen in 3 min 
Schoolyard 
Quiet area (e.g., park) 
Busy street 


Residential side 
street 


Busy intersection 


Report on Killer Smog Have children read and report on the “killer smog” 
that occurs on occasion in such large cities as Los Angeles, New York, and 


Tokyo. 


Life in a Smoggy City Have children write a story describing what it would 
be like to live in one of the cities listed above. 
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Activity 15 
What Can We Do With Old Cars? 


OBJECTIVES 35. Recognize the solid-waste disposal problem created by scrapped automobiles. 


36. Suggest possible ways of recycling scrapped automobiles. 


Preparation Time Instruction Time For example, it is estimated that we discard about 
Core: 5 min Core: 45 min one tire per person per year in North America. 
Extension: none Extension: varies Some of these tires can be recycled in ways sug- 


gested in previous activities. However, the supply 
of tires far exceeds the demand for them. In the 
same way, abandoned cars litter our city streets 
and rural areas, and scrapped cars pile up indef- 
initely in wreckers’ yards. More than seven million 
cars are scrapped in North America each year. 

This activity examines the solid-waste disposal 
TEACHER BACKGROUND problem created by the automobile. It relates di- 
Cast-off cars and car parts present governments __ rectly to the earlier activities concerned with solid- 
with an enormous solid-waste disposal problem. waste disposal. 


Oral Vocabulary Materials 
none Each child will need: 


Student Book 
Reading Vocabulary notebook / pencil 
none ve 


CORE ACTIVITY Ask children to speculate on what happens to cars when they no longer work. 
Elicit that they are left on streets and in fields or are sold to wreckers. Discuss 
the problems created by this solid waste (relate to earlier activities). 


Have children turn to page 26 in the Student Books. Ask them to suggest some 
parts of a wrecked car that could be reused. Make a list on the chalkboard 

of children’s suggestions. Some possible suggestions are: parts which are not 
worn out, such as engines, starter motors, radios, and transmissions, may 

be taken out and sold; parts that cannot be sold, such as worn-out tires, can 
be recycled; bodies of cars can be crushed, reused to make more cars, steel 
beams; some parts of car bodies, such as doors, fenders, and bumpers, may 
be removed and sold to people who need them. 


State that every year millions of cars are scrapped in North America. Tell 
children that they are going to work in groups to come up with creative uses 
for old cars. 


Divide your class into groups of three or four children each. Give children fifteen 
or twenty minutes to brainstorm recycling ideas for old cars. They should 
take notes in their notebooks and include drawings and sketches of their uses, 
if applicable. Then have a class discussion on children’s ideas. List each 
group's ideas on the chalkboard and have children copy the ideas that most 
appeal to them. 


EXTENSION Research Have children research one of the following topics: how old cars 
can be disposed of; what wreckers do with old cars; how old tires can be 
recycled. Children can contact the car licensing office, wreckers, and tire 
companies for information on these topics. 
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Activity 16 


The Automobile and the Environment 


OBJECTIVES 


37. Recognize the effects on the environment of the use of the automobile. 


38. Relate how the use of the automobile is determined by our current lifestyle. 


Instruction Time 
Core: 75 min 
Extension: 30 min 


Preparation Time 
Core: 25 min 
Extension: none 


Oral Vocabulary 
none 


Reading Vocabulary 
critical 


Materials 

Each child will need: 
Student Book 
Activity Sheet 11 
notebook / pencil 


TEACHER BACKGROUND 


Our lifestyle today dictates that a city must have 
thousands of kilometres of roads, which are costly 
to build and to maintain. Over 25% of the land in 
major cities is devoted to the automobile and its 


CORE ACTIVITY 


needs (streets, parking lots, overpasses, inter- 
changes, service stations, and so on). In contrast, 
only 10% of a city’s total area is used for children’s 
parks and playgrounds. A residential building lot 
has much of its area devoted to the requirements 
of the automobile (garages, driveways, and other 
areas for car parking). 

Since the introduction of the automobile less 
than a hundred years ago, two million people have 
died in car accidents on North American roads. 
Ten people are killed in car crashes in North Amer- 
ica every minute of every day. 

Over 30% of the petroleum refined in North 
America is converted to gasoline for automobiles. 
This petroleum could be used to produce heating 
fuel, plastics, chemicals, and dozens of other sub- 
stances and products. Although the manufactur- 
ing of automobiles is a large and important industry, 
automobiles create major problems for society and 
the environment. As the number of cars continues 
to grow, so will the size of the problems related to 
automobile use. 


Have children turn to page 27 in their Student Books and read the newspaper 


report on the autosaur independently. 


Children answer the questions in their notebooks or on the back of Activity 
Sheet 11 by writing the lettered portion that makes the statement correct. 
Discuss children’s answers when completed. Answers are as follows: 1. A of 
the date 2. B the writer’s imagination 3. B dinosaurs 4. A an automobile 

5. B a small car 6. B the exhaust pipes of cars 7. Aa gas station 8. A had used 


all the fossil fuels. 


When children have completed the exercise, they should be aware that this 
“read-between-the-lines” article is really a commentary by the writer on the 
way people live today. The writer is being critical — using harsh, unkind 
words — about our present lifestyle and she has chosen a future setting for 
her story to show us how people of the next century might view our present 
dependence on the automobile. Remind children that lifestyle means “the way 
we live.” Ask children if they think our lifestyle has been created by the car 

or if our lifestyle makes the car necessary. Discuss what life would be like 


without the car. 
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Have children turn to page 28 in their Student Books. Involve them in the 
illustration by asking questions similar to the following: 


What do you think of when you see this picture? 

Traffic jams, exhaust fumes, noise, parents going to work, speed, fun. 
Where may some of the cars be going? 

To work, to the city, to the stores downtown, back home. 


Choose individual children to read each fact and follow each reading with these 
suggested questions. 


Fact 1. Do you think that this is true in our city (or name a city near you)? 
Ensure that as many car-related land uses as possible are mentioned 
in the ensuing discussion: streets, parking lots, parking garages, 
service stations, interchanges, overpasses, car washes, drive-in theatres, 
dey 

Fact 2. Why is so much petroleum used for cars? 

There are many cars and all of them burn a lot of gasoline for every 
kilometre they drive. 

Fact 3. Why are automobiles a main source of air pollution? 

When gasoline is burned in car engines, carbon monoxide, 
hydrocarbons, nitrogen oxides, and lead are emitted through 

the car's exhaust pipe. (If children are unsure, you can have them 
refer back to page 25 in their Student Books.) 

Fact 4. Why would slower highway speeds save lives and energy? 

Tests prove that slower highway speeds save lives. Tests show that a 
car travelling at a speed of 90 km/h uses 20% less fuel than a car 
travelling at a speed of 110 km/h. Although children won't be able to 
quote facts and figures like these, they should be able to hypothesize 
that the lower the speed, the less danger there is of accidents and 

the better the car’s fuel performance. 


Fact 5. How would such a large sum be spent every year? 
Possible answers will include depreciation, cost of fuel, parking, license, 
maintenance, repairs, and insurance. Supply the information that 
children have omitted and point out that this large sum is for a big, 
energy-intensive car constantly in use. This top figure will give children 
an idea of the enormous financial burden a car imposes on its owner. 

Fact 6. What kind of repairs might be needed for these cars? 
Children whose fathers discuss the family car or whose fathers do 
their own car maintenance will be quite knowledgeable, and a 
surprising number of technical car-related terms will no doubt be 
elicited from your class. Maintenance and repair items will cover tires, 
spark plugs, battery, radiator, exhaust system, and lubrication along 
with many other repairs cars might need. 

Why would needed repairs affect fuel performance? 
Again children will probably be able to state that fouled spark plugs. 
worn-down tires, etc., all reduce the number of kilometres obtained 
from a litre of fuel. 

Fact 7. Do you agree with this fact? 
From the foregoing answers, children should be able to assess the 
validity of this statement. 


Discuss examples of the effects of automobiles on the air, our resources, the 
land, people, and other living things. 


Hand out Activity Sheet 11, “Automobiles — A Look at Their Use.” Have children 


EXTENSION 
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complete the chart, then discuss their responses with them. Most of the 
statements are factual and should produce no conflicting replies regarding 
agreement or disagreement. But some statements may produce conflict. For 
instance, children may not reach a consensus on the following statements: 
“Cars come in too many shapes and sizes. No one should be allowed to drive a 
car.” If this occurs, seek reasons from the children for their replies and accept 
their reasons, even if you feel they are not valid ones. 
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The next activity analyzes the Auto Log that children began in Activity 12. 
Remind children to bring their Auto Logs to class for this activity. 


Life Without the Car Have children write a description of what life would be 
like without the automobile. Remind them to include both positive and 
negative features. 








Activity 17 
How Your Family Uses the Car 


OBJECTIVES 39. Describe the relative proportion of family driving devoted to shopping, pleasure, 


and work. 


40. Recognize the amount of fuel required for normal automobile use. 
41. Calculate fuel efficiency. 


Preparation Time 
Core: 30’ min 
Extension: none 


Oral Vocabulary 
none 


Reading Vocabulary 
none 


Materials 


Each child will need: 


Student Book 


Instruction Time TEACHER BACKGROUND 
Core: 75 min 


Parferisinn | varices The preparation and analysis of driving records 


are suggested here for several reasons: they focus 
attention on our dependence on automobiles for 
meeting a variety of needs; they provide a basis for 
understanding how much fuel we use; they provide 
a basis for understanding that automobile air pol- 
lution is a serious problem. 

The calculations are quite mechanical and are 
outlined in the instructional procedure and on the 
activity sheets. The background from Activity 14 
on the effects of the various pollutants should be 


Activity Sheets 12,13 reviewed. 
Activity Sheets 8 or 10 (completed) 


notebook / pencil 


CORE ACTIVITY 


Have children transfer total figures for kilometres driven from Activity Sheet 8 
or 10 (Activity 12) to part 1 of Activity Sheet 12, “Auto Log Analysis.” Where 
a child has reported on two or more family cars, the total for both cars should 
be used. If a child did not complete an Auto Log, have that child use the 
figures of another child who did complete one. 


Discuss methods of calculating percentages. Demonstrate a sample calculation 
using an example suggested by a child. Then have individual children 
demonstrate further examples at the chalkboard. 


Assist children in completing part 1A of Activity Sheet 12. Discuss the resulting 
percentages, particularly noting variations between different children. 


State that to get the total picture, the results for the whole class must all be 
considered together. Write the following headings on the chalkboard: Shopping 
and Services, Pleasure, and Work. Under these headings have each child 

in turn write in his / her totals. 


Have children calculate class totals for each of the three headings, a grand 
total, and then percentages for each of the three headings. They should then 
complete part 1B of Activity Sheet 12. Discuss the overall results. 


For part 2 have children record the total fuel used for the week for their families 


47 


EXTENSION 


48 


cars on the chalkboard and ask a child to calculate the total fuel used for all 
the cars. 





« 


In part 2A of Activity Sheet 12, have each child enter the week’s total fuel 
consumption for both his / her own family’s car(s), and in part 2B, for all of 
the cars reported in the class. As a class activity, use the information collected 
in part 1 to calculate the fuel used for each purpose by all of the cars reported. 
Record the calculations on the chalkboard as an example for children. Then 
have them calculate the fuel used for each purpose for each family’s car(s). 
Assist children in calculating the fuel economy of their families’ cars by the 
method described in part 3 of the Activity Sheet. 


Give out Activity Sheet 13, “Comparing Fuel Economy,” and have children 
classify the cars reported on their Auto Logs as subcompact, compact, mid- 
size, or full-size. Write these headings in different areas on the chalkboard. 
Then have up to ten children for each heading write the model, number of 
kilometres, and number of litres for a car they have studied that fits under 
the heading. Children should then copy this information onto their Activity 
Sheets and calculate the rate of fuel consumption for each group. Discuss 

the results. 


Where children’s parents have the same type of car but different fuel economies, 
have children hypothesize reasons for the difference. Elicit such possible 
causes as differences in driving habits, differences in number of power-using 
accessories, mechanical condition of the cars, and age of the cars. 


Have children turn to page 29 in their Student Books. Read and discuss the 
pollution facts stated on the page. Have children answer the questions 

at the bottom of the page in their notebooks or on the back of Activity Sheet 
12. Discuss their calculations for #3. . 





Using the total class figure for gasoline used during the week, have children 
calculate the total amount of pollutants produced. State the harmful and 


poisonous nature of these pollutants. (See Teacher Background to Activity 
14.) Discuss the dangers to health in living in congested, high-traffic areas. 


Graphing Have groups of children construct one or more of the following 
graphs: pie graph to show the percentage of automobile use for different 
purposes; fuel-economy bar graph to show fuel economies of different-sized cars; 
bar graph to show the production of pollutants by the family automobile over 
a one-week period. 





Activity 18 
Alternatives 


| OBJECTIVES 42. Distinguish between “needs” and “wants.” 


43. Cite ways in which we waste energy when we could conserve energy. 


Preparation Time Instruction Time TEACHER BACKGROUND 


Core: 20 min Core: 60 min 
This activity is designed to have children differ- 
Extensions: ; 
: es escheat EeLepsiOna varied entiate between their “needs” and their “wants” as 
Gil Vocabul a result of the previous activities that indicate that 
y it is necessary to use our energy resources wisely. 


Hens The “Automobile Needs-Wants Survey” is to be 

Readi done in class and is directly related to the previous 
| pass Peck Gamera activities dealing with the automobile. In this case, 

alternatives ° 

; children are asked to suggest alternative choices 
Materials of action that will conserve energy. 
Each child will need: 
Student Book 


Activity Sheet 14 


@ notebook / pencil 


CORE ACTIVITY Ask children to suggest some of the uses their family has for the automobile 
| (to pick up groceries, to go to work, to take a vacation, etc.) and list their 
suggestions on the chalkboard. Briefly discuss whether each use is necessary. 
(Could the same purpose be achieved in another way?) Attempt to find some 
consensus on what is necessary and what is unnecessary. State that a need is 
something that we must have, whereas a want is not so crucial to our well- 
being. 
Give out Activity Sheet 14 and have children complete it. When they are finished, 
discuss their responses. Remind them that an alternative (something that 
can replace something else) must be practical. The following are possible 
alternatives to be considered: 1. Take a bus or rapid transit. 
2. Take a bicycle. 3. Manage with one car or no car at all. 4. Walk, manage 
without a car, or live closer to work. 5. Take a train or a bus. 6. Buy from a 
local store (save gas) or wait for a similar sale closer to home. 7. Dress more 
warmly and walk, form a car pool, or cross-country ski if you can. 8, Take 
more passengers or use public transportation. 9. Switch the engine off when 
not in use. 10. Drive a car with a smaller engine. 


List children’s suggestions on the chalkboard and have them copy this list 
into their notebooks or on the back of Activity Sheet 14. Remind the children 
that the use of cars, like the use of packaging, has three important effects 

on our environment: cars use up valuable, nonrenewable energy; cars cause a 
solid-waste problem; cars use valuable land for parking, for roads, ete. 


el 


manufacture of consumer goods and foods, they began their study with the 
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hed Remind children that in their study of energy-consuming steps in the 





EXTENSIONS 


50 


energy-consuming steps related to a breakfast cereal and its package. Have 
children look again at pages 4 and 5 in their Student Books, then refer them 
to page 30, which lists different methods of preparing vegetables. Have children 
answer the questions in their notebooks. 


When they have finished, discuss their answers. To reinforce the point that 
more energy-consuming kinds of food-processing may be needed at certain 
times of the year, ask children what effect our climate has on our methods of 
food-processing. Ask them to compare the methods of food-processing made 
necessary by a northern North Amerioan climate with those needed in warmer 
climates such as southern California or Greece. [Modify the last sentence to 
suit the climate of your state or province, comparing your climate to one that 
is quite different. ] 


Ask children to list the sources of energy required by each method shown on 
page 30. If children forget to mention human energy or the energy required to 
operate vehicles necessary for transporting the food at different processing 
stages, remind them of these “hidden” sources. 


Vegetable Processing Comparison Have children compare the price of a 
vegetable, such as carrots, in various forms — fresh, canned, and frozen — 
and account for any differences. Have them list the effects on the environment 
resulting from each form (packaging waste and the use of nonrenewable forms 
of energy). 


Appliance Survey Have children complete a “needs-wants” survey of some 
energy-using appliances found in their homes. The following items could be 
considered: sewing machines, lamps, electric alarm clocks, electric blankets, 
electric shavers, electric toothbrushes, hair dryers, curling irons, electric fans, 
stereos, TVs, humidifiers, smoke detectors, electronic TV games, stoves, 
electric can openers, electric mixers, refrigerators, irons, vacuum cleaners, 
electric corn poppers, toasters, air conditioners, hot-water heaters, clothes 
washers and dryers, freezers, snow blowers, power lawn mowers. In their 
surveys, children can rate each of these appliances as “needed,” “wanted,” or 
“convenient.” 
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Activity 19 
Energy: How We Use It 


OBJECTIVE 44. Review and recall the major concepts presented in this module. 


Preparation Time Instruction Time 
Core: 10 min Core: 30 min 


Oral Vocabulary 
none 


Reading Vocabulary 
none 


Materials 

Each child will need: 
Student Book 
notebook / pencil 


You will need: 
Filmstrip and cassette, Energy: How We Use It 
projector / screen 


CORE ACTIVITY This review unit is built around the filmstrip, Energy: How We Use It. Since 
children should be familiar with the concepts presented, a meaningful 
discussion might be provoked if the filmstrip were run without the tape cassette 
with brief stops for individuals to supply narration. Tell children that this is 
almost the end of their study on energy and the benefits and problems related 
to energy. Tell them that, if they pay close attention to the filmstrip, they 
will be able to do the following review activity without difficulty. 


As the filmstrip progresses, review the vocabulary that has been introduced to 
date by having a good speller put the words on the chalkboard as they come 
up. You should have your copy of the filmstrip script on hand to make sure 
that children stay on the right track with their narration. The following are 
suggested stops and questions for discussion. 


Frames 1—3 What is the sun? 
A ball of burning gases. 
What does the sun give the earth? plants? animals? us? 
Heat and light energy — for plants to grow, for animals to live, for us to live — 
by eating plants and animals that eat plants. 


Frames 5—6 What other kinds of energy come to us directly from the sun? 
Wind and water energy. 
How have we used these forms of energy? 
Windmills, waterwheels to grind grain. 
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Frames 7—16 


Frames 17—20 


Frames 21—22 


Frames 23-25 


Frame 26 


Frames 27—30 


Frames 31-36 


Frames 37-39 


Frames 40—41 


Frames 42—55 





How was pioneer life different from our life today? 

(Ask various children to describe the frames as they flash by — the main point 
to be made is that the pioneers used human and animal energy much more 
than we do today because they had to — there were no modern machines 

or engines to do the work for them). 


Why is our lifestyle different today? 
Most of us live in large cities, we buy our food instead of growing it ourselves. 
We rely on fossil fuels for light and heat. 


How does most of our food come to us? 
Packaged and processed. 


What is needed to package, process, and transport our needs to us? 
Electricity, forest products, oil. 


Why do we need to use all this energy? 
It helps us live a better, easier life. 


How do we waste energy? 
By throwing out a lot of energy as garbage. 


What consumes more energy than anything else we use today? 
The automobile. 


What ways do we damage our environment by using energy? 
Driving cars causes air pollution; industries also pollute the air and water. 


Do we need to use energy? 
Yes, our lifestyle depends on it. 


What can we do to use energy wisely? 
Answers will vary but must include reduce, reuse, and recycle. 


Once children have finished discussing the film, run it again with the narration, 
to reinforce the concepts reviewed. 
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Activity 20 
Cracking the Code 


OBJECTIVE 44. Review and recall the major concepts presented in this module. 


Preparation Time Instruction Time 
Core: 10 min Core: 30 min 
Oral Vocabulary Materials 
none Each child will need: 
Student Book 
Reading Vocabulary notebook / pencil 
none 
CORE ACTIVITY Children review what they have learned to date by cracking the code on page 


31 of their Student Books. Ensure that all children understand the directions 
before they begin. Have them copy the code and its number in their notebooks. 


The code answer is as follows: 
When we can, we should 

ee wee. Ae ie ee Lal (ell Vee Om zal 
Weewiie) C¢ Cc, RE Y.-S Eo - ke fC ¥ C LE. 


The true statements are as follows: 
1. One reason foods are processed is that processing helps to preserve them. 
R 
2. The energy used to package and process foods may be greater than the 
energy in the foods. E 
3. We would reduce litter if we used only returnable containers. D 
4. According to the food-processing industry, 70% of its waste is recycled. U 
5. Sanitary landfill is one way we dispose of our garbage. C 
6. We conserve energy if we reuse items. E 
7. A compost heap is a good way to recycle some forms of garbage. R 
8. Most breakfast cereals use too much packaging. E 
9. World oil prices are forcing us to be more energy conscious. U 
10. Henry Ford first used a moving assembly line. S 
11. The car age created a demand for oil. E 
12. Trucks and vans use more energy than cars. R 
13. A small amount of carbon monoxide gas can be harmful to us. E 
14. Fossil fuels are nonrenewable energy sources. C 
15. Automobiles are a major source of air pollution. Y 
16. Over 25% of the land in large cities is used for cars. C 
17. Cars contribute to noise pollution. L 
18. There will come a time when we have used up our nonrenewable energy 
sources. E 
Ask children if they can think of another way to solve the code. If no one can, tell 
them that it can be solved by subtracting two letters from each letter given (C in 
the code is A, and so on). 


Activity Sheet 1 


for use with Activity 2 





Processed Foods and Their Containers in 
Our Kitchens 


54 


Examples 


Process Used from My Home 


Baked Foods 


Description of Packaging 











Frozen Foods 





Canned Foods 











Powdered Foods 








Dried Foods 
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Activity Sheet 2 


for use with Activity 5, but distributed in Activity 3 





Waste Survey Record Sheet 


Paper Waste Newspaper (number of pages) 
Tissues or paper towels (number of pieces) 
Cartons (number) 
Wrapping paper (number of pieces) 
Bags (number) 
Advertisements (number of pages) 
Letter or note paper (number of pages) 
Other (describe) 


Plastic Waste Plastic bags or plastic wrap 
Plastic bottles 
Plastic bowls or cups 
Lids 
Other (describe) 


Glass Waste Bottles 
Jars 
Other (describe) 





Metal Waste Foil (number of pieces) 
Cans food or juice _______ beverage 
Lids pop 
Other (describe) 





Other Wastes Peelings (types) 
(describe only) Leftover food (types) 
Other 
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Activity Sheet 3 


for use with Activity 5, but distributed in Activity 3 
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Dear Parent: 


As part of our SEEDS energy project at school, we are studying the problems created 
by the disposal of solid-waste materials. For background, the children are being asked 
to do a survey of the type and quantity of waste materials discarded in their homes. | 
would appreciate it very much if you would allow your child to participate in this one- 
day survey. 


To begin the survey, your child should empty all the waste baskets in your house 
into the appropriate container. Twenty-four hours later he or she should examine the 
contents of the household waste baskets and complete the Waste Survey Record 
Sheet. To make the job less messy it would be best to have separate bags for wet and 
dry garbage for one day. 


Thank you in advance for your assistance. 


Yours truly, 


Copyright © SEEDS Foundation, 1981. All rights reserved 


Permission to reproduce for classroom use. 











Activity Sheet 4 





_ for use with Activity 5 


Home Packaging Wastes 
One Day’s Packaging Waste for my 
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Activity Sheet 5 


for use with Activity 5 





Community Packaging Wastes 
One Day’s Packaging Waste for our Class 



























































Other types 
of plastics 
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Activity Sheet 8 


for use with Activity 12 





One-Car Auto Log 


On the first day 
1. Show this sheet to one of your parents and see if he or she can help. 
2. If the answer is yes, record the date and odometer reading of your family’s car for that day. 


On the second day 

1. Record the date and odometer reading for the car. 

2. Subtract yesterday’s odometer reading from today’s reading. (Use a separate piece of paper). 
Write the answer in the “kilometres for the day” space. 

3. Ask your parents how they used the car today: shopping or services (doctor, dentist, etc.), 
pleasure, work. Put check marks at appropriate places on the chart. 

4. Ask your parents to estimate how many kilometres were used for each purpose. 

5. Ask your parents if any fuel was purchased. Enter the number of litres and the cost of them on 
the chart. 


On the third to seventh days 


Follow the instructions for the second day. 


After day eight 


1. Add up all the figures in each column. 
2. Bring this sheet to school for further study. 











Driving Purpose Fuel Purchase 


Shopping 
or Pleasure 
Services 











Kilometres 
for the Day 


Odometer 
Reading 
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Activity Sheet 9 


for use with Activity 12 





Auto Log 


Dear Parents: 


Your cooperation is requested in providing the information your child will need to fill 
out the Auto Log. If you agree to assist, you will be asked to do the following: 


1. Fill up your gas tank at the start of this study (today preferred). 

2. Keep track of any gasoline purchased during the next week (dollars and litres). Do 
not count the initial fill-up. 

3. Fill up your tank on the last day of the study (day 8). Note the amount purchased. 


On a daily basis you are also requested to do the following: 
4. Allow your child to read the odometer of your car. 
5. Provide your child with some information about your day’s driving. We would like to 
know how much of your day’s driving was for each of the following purposes: 
a) shopping or obtaining services (services include such things as hairdressers, 
doctors, and banks) 
b) pleasure (includes visiting friends, touring, entertainment) 
c) work (to and from work, or at work) 


lf you did several of these things in one day, it may not be easy to say exactly how 
much driving was for each purpose. An estimate will do. 


Yours truly, 


Fuel Purchase 


Driving Purpose 


: Shopping 
Odometer Kilometres or Pleasure Work 


Reading for the Day ee 
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SEEDS 6 Activity Sheet 10 


for use with Activity 12 





Two-Car Auto Log 


Car 1: Make of Car 



















Shopping 
Odometer Kilometres ae Pleasure 
Reading for the Day 
| km | v | 









Driving Purpose 
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Odometer Kilometres or Pleasure 


Reading for the Day 
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for the Day 


Odometer 
Reading 
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Activity Sheet 11 SEEDS 6 


for use with Activity 16 





Automobiles, A Look at Their Use 


Below are statements about the use of the car. If you agree, put a checkmark beside the statement. 
lf you disagree, put an X beside the statement. 


Small cars are less safe when accidents occur. 





Cars help sick, frail, handicapped, very young, and very old people move about. 





Going from place to place in a car costs less than flying a plane. 


Cars protect you from rain and snow when you are going from place to place. 





You save time by going downtown in a car. 





More large cars should be sold. 





Small cars are cheaper to use than large cars. 





No one should be allowed to drive a car. 





Cars run on gasoline. 


Having a car makes us lazy. 





People are employed in making cars. ____ 
Cars create exhaust gases. 
Scrap cars can be crushed and recycled. —____ 


People can travel to and from work in cars. 





Highways take up much land. 





Cars produce noise. 





Cars require parking space. 
Cars create jobs for people when roads need to be built or repaired. 


People use cars to buy groceries. 





People die in car accidents. 
Cars come in too many shapes and sizes. 


Too many “dead” cars litter the countryside. —___ 
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Activity Sheet 12 


for use with Activity 17 





Auto Log Analysis 


1. How much driving was done for each purpose? 
A My family’s car(s) Kilometres Percentage of Total 


Total kilometres for the week J Ir. 100% 


Shopping and Services 





Pleasure 
Work 








To find the percentage of driving for any one purpose: i) Multiply the number of kilometres driven 
for that purpose by 100. ii) Divide that number by the total number of kilometres driven. 

















B_ All cars reported by class Kilometres Percentage of Total 
> Total kilometres for the week eat Mcttace Baca 100% 
Shopping and Services 
Pleasure 
Work 





2. How much fuel was used? 


A_ My family’s car(s) B_ All cars reported 
Total fuel used L Total fuel used L 
Shopping and Services nee acs 21 Ee Shopping and Services 9 —- ——EsSi$L: 
Pleasure L Pleasure See) 0 
Work oe ee Work L 


To find the amount of fuel used for any one purpose: i) Multiply the total fuel used by the percentage 
of use. ii) Divide that number by 100. 


3. How efficient is my family’s car? 
Total number of litres used 
Total number of kilometres driven 
Number of L/100 km 


@ To find the number of L/100 km: i) Multiply the total number of litres used by 100. ii) Divide that 
number by the number of kilometres driven. 
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Activity Sheet 13 SEEDS 6 


for use with Activity 17 





Comparing Fuel Economy 











[+ eecSubecompactin sensi 


Car Mode! 


Car Model kilometres 


Totals 
SSS eee Model kilometres 


“Number of L per 100 km 
Casio | 
Winsted 


Does the type of car driven make much difference to fuel economy? Explain your answer. 













Totals 
“Number of L per 100 km 





Totals ke 
“Number of L per 100 km 


*To calculate this figure: 





1. Multiply the number of litres by 100. 


2. Divide by the number of kilometres driven. 








66 Copyright © SEEDS Foundation, 1981. Al rights reserved Permission to reproduce for classroom use. 











® | SEEDS 6 





Activity Sheet 14 


for use with Activity 18 





Automobile Needs — Wants Survey 


Alternatives 










. Parent drives to work alone. 


2. Drive to the store two blocks away 
to buy milk. 


3. Have two or more cars 
in the family. 


4. Drive a small car. 


5. Drive the family to a faraway city 
for a vacation. 


6. Travel across town to take 
advantage of a sale. 


7. In midwinter, get a drive to school. 


8. Take two hockey players across 
town to play in a hockey game. 






9. Leave an engine running while 
going into a store. 


Er Unnecessary 


10. Drive with a “souped-up” engine. 
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SCRIPTS FOR SOUND FILMSTRIPS 
Energy: The Sun 


1 Our sun is full of energy. It’s a ball of very hot burning 
gases. 


2 They are actually exploding and giving off — releas- 
ing — heat and light energy. 


3 The light and heat energy are so powerful that they 
travel all the way from the sun to the earth. But just what 
is energy? 


4 Energy is force and movement. Where does it come 
from? 

5 A jet plane gets its energy to move from jet fuel. 

6 Gasoline gives this school bus energy to move. 


7 And food gives us the energy we need to move — and 
to grow. 


8 We get energy from eating foods such as fruits and veg- 
etables. 


9 But where do plants, these fuels for people, get their 
energy? 


10 The sun gives plants light and heat energy to help 
them grow. 


11 Some of this energy is stored inside plants. So, we call 
it stored energy. 


12 Trees are a good source of stored plant energy. 


13 When we burn wood, we release its stored energy. This 
energy is called biomass energy. Wood is a source of bio- 
mass energy that gives us heat and light. 


14 The wind is another source of energy. We use it some- 
times to move things. 


15 The force of moving water is also a source of energy. 
Both water and wind energy are made by the sun. 


16 Wind is made by the sun’s uneven heating of the 
earth’s surface. 


17 You can feel the difference in the heating of various 
surfaces when you walk barefoot on hot sand or on cooler 
grass. 


18 The air above different materials such as rock. water, 
or trees heats at a different speed — some quickly, some 
slowly. 


19 Air moves from higher to lower temperatures. This 
moving air is called wind. The sun's heat energy makes 
rain, too. 


20 The sun’s heat makes the water in lakes. rivers, and 
oceans dry up, or evaporate, into the air. Like the wind, 
water vapor is invisible. 
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21 When clothes are dried by the sun or in an automatic 
dryer, the same thing happens. Water is evaporated into 
the air. 


22 As the vapor rises, it gets colder, condenses. comes 
together again, and forms clouds. Later the water falls from 
the clouds as rain or snow. 


23 When people have a shower, the same thing can be 
seen. Water from the shower evaporates. When it touches 
the cold surface of the mirror, it cools and condenses, form- 
ing water drops. 


24 Some streams and rivers are formed by rain and snow. 
They flow into lakes and oceans. The flowing water is our 
source of water energy. 


25 Years ago, people used water and wind energy in wa- 
terwheels and windmills to grind grain. 


26 Water energy was also used to cut lumber. 


27 But in pioneer times, people most often used the mus- 
cle power of animals, or their own muscle power, to get jobs 
done. 


28 Today we use much more energy because our popu- 
lation has grown, and we have to grow more food to feed 
many more people. 


29 We use electrical energy to grind grains and to make 
bread. 


30 We use electricity to process foods, and to make the 
containers to keep foods in until we eat them. 


31 And we use gasoline fuel to move from one place to 
another. 


32 Many homes are heated by oil or natural gas, and some 
by coal. Where do these energy sources, these fuels, come 
from? 


33 They come from the sun’s energy stored in plants and 
tiny animals that lived millions of years ago. 


34 When they died, these plants and animals fell into 
swamps and were covered with mud. Over millions of years, 
the mud layer grew thicker and thicker. 


35 As the plants and tiny animals were pressed by the 
mud, they gradually became coal, oil, and natural gas. 
These are called fossil fuels. 


36 We remove fossil fuels from the ground, and we use 
them in many different ways. 


37 Coal, oil, and natural gas are used to make electricity. 


38 Electrical energy in our homes gives light and 
heat. . . for cooking and warmth. 














39 Many manufacturing companies use electricity to 
make their products. 


.40 We own and use many plastic items that are made 


from natural gas and oil. 


41 Gasoline comes from oil. In many ways in our daily 
life, we depend on energy from fossil fuels, sunshine buried 
long ago. 

42 Once we use fossil fuels, they are gone forever. They 
cannot be renewed or used again. They are nonrenewable. 
So, we must use them wisely. 


43 Since the manufacture of some containers and other 
products uses a great deal of energy, we should recycle or 
reuse these whenever we can. 


44 Weshould also use energy in ways that cause the least 
damage to our environment — our air, water, plants, and 
wildlife. 


Energy: How We Use It 


1 Oursun isa huge ball of extremely hot gases which are 
always burning. 


2 The heat and light of the sun give life to the earth. 


3 Plants need the sun's light and heat energy to grow. 
Many animals get their energy from the plants they eat. 


4 Our energy to grow and to do things comes from eating 
plants and animals. The sun also gives us two important 
sources of renewable energy. 


5 Wind and water energy are made by the sun’s heat en- 
ergy. 

6 Years ago, people learned to use the energy of wind and 
water to grind grain. 

7 Early pioneer farmers had no mechanical energy to use 


in planting and harvesting their grain. They used human 
energy — muscle power. 


8 Pioneer life was very different from life today. Pioneers 
had to supply their energy sources themselves. 


9 Pioneers used wood from the forest as a source of energy 
for heating and cooking. 

10 They made candles from the fat of their own farm an- 
imals. But candles were burned only when necessary. 


11 They used sheep's wool to make their own clothes by 
hand. Because they spent so much time and effort to make 
the clothes, they wore them as long as possible. 


12 Also, they reused the clothes by passing them down 
from older children to younger children. 


45 We need energy every day. We need electrical energy 
to process foods and to give us light and heat in our homes. 


46 Weneed oil, natural gas, and coal — the fossil fuels — 
to heat our homes. 


47 And we need gasoline for transportation. But our sup- 
ply of fossil fuels is running out. 


48 We should make more use of our renewable energy 
sources, such as wind energy. 


49 With modern wind generators, electricity can be made 
for use in homes or on farms. 


50 And solar energy can be used to heat our homes, or 
heat water for home use. 


51 In future we should try to make more direct use of the 
energy source that we depend upon the most. . . 


52 ... the most powerful, longest-lasting, renewable en- 
ergy source we know. 


13. Because the pioneers depended totally on their own 
resources for their food, they wasted nothing. They fed food 
scraps to animals. 


14 They used animal waste — manure — as a fertilizer. 
Many things had many uses in pioneer times. 


15 But in some ways they upset the natural environment. 
For example, to clear the land for farming, they cut down 
many trees. 

16 For many people, pioneer life was very hard. The pi- 
oneer people had none of our modern machines or energy 
sources to help them do their work and enjoy life. 


17 Our modern lifestyle is very different from pioneer 
times. Our population is so much greater today. 


18 Most people live and work in large cities, and they buy 
their food at stores and supermarkets. 


19 Most homes are heated by oil or natural gas, some by 
coal or electricity. 

20 Many people use electricity as a source of energy for 
cooking and for light. 

21 Most of the foods we eat today are processed and pack- 
aged before we buy them. 


22 Much electrical energy is used to process and package 
these foods. 


23 Much electricity is used to manufacture the various 
products we buy. 


24 Also, a great many forest products are used to make 
the packages for these products. 


25 And, in our modern society, a huge amount of en- 
ergy — gasoline from oil — is used to transport these foods 
and products to stores. 


26 Today, we use a variety of sources of energy to live a 
better life. But, in some ways, we could do better in the use 
of energy and its products. 


27 Since the containers for most foods and products are 
nonreturnable, each family has a good deal of solid waste — 
garbage — to dispose of. 


28 With our large population. we produce huge garbage 
dumps which pollute the natural environment, and use up 
large areas of land that could be used for other purposes. 


29 Some of our beverage containers are thrown away, left 
to litter our cities and the countryside. 


30 Sometimes, appliances are left as litter. The energy 
used to produce them is completely wasted, since their 
scrap materials are not recycled. 


31 And even cars are abandoned, left as eyesores on the 
countryside. This is extremely wasteful because, of all man- 
ufactured products, the car is the greatest energy con- 
sumer. 


32 Tremendous amounts of coal energy are burned to 
make steel for car bodies. 


33 And a great deal of electrical energy is required to 
manufacture automobiles. 


34 A lot of gasoline energy is used to transport them. 
35 Also, we use energy to repair and maintain our cars. 


36 And, of course, we use an enormous amount of gas- 
oline energy to fuel our cars. 


37 By driving as many cars as we do today, we produce 
a lot of air pollution. 


38 The large number of industries also contributes to the 
pollution of our air. 


39 In some ways, our use of energy today causes serious 
environmental damage and destruction. 


40 Yet, we still depend on energy to help us get the things 
we need and the things we want. 
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41 Our modern sources of energy allow us a much more 
comfortable, enjoyable lifestyle, compared to the pioneer 
lifestyle. 


42 But we should ensure that our use of energy is less 
wasteful and less damaging to the environment. 


43 We'll still need to drive cars, but they'll use less gas. 


44 Soon, most people will drive smaller cars, and in the 
not-too-distant future we may turn to electrically-powered 
cars to save fossil fuels. 


45 But it’s today that counts. You can help our society 
reduce the use of nonrenewable energy, so that there will 
be some left for the future. 


46 You can help by walking or bicycling instead of using 
thecaree 


47 ... by organizing collection of bottles and containers 
for reuse. Nonreturnable bottles can be recycled into build- 
ing products. 


48 You could meet with community and paper-industry 
leaders to set up a paper pick-up and recycling program. 


49 And there are many ways you can use energy wisely 
at home. 


50 Always boil water with the lid on the pot. This uses 
less electricity or natural gas .. . When possible, replace 
worn-out light bulbs with less bright bulbs. 


51 Close drapes on a hot summer day; open them on a 
cold winter day. This saves energy used in air conditioning 
and heating. 


52 Lower the thermostat setting, especially at night. Stop 
water from being wasted by replacing worn washers in drip- 
ping faucets. 


53 And, of course, if you're not using it, turn it off. 


54 We can keep our modern lifestyle with all its advan- 
tages, by being more aware of how much we depend upon 
energy sources, and how best to use them. 


55 Our future looks bright as long as we produce and use 
the energy we need in ways that protect our environment. 








NOTES: 
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GWA BIVS 





The Energy Literacy Series 


Professional Reference Guide 


Levels 1 to 6 


aeons aes alkali ASSOCIATES ‘eels tt LIMITED 
% 0, Palo Alto, Sydney, Henley-on-Thames 


SEEDS Foundation 


EXECUTIVE DIRECTOR: Robert Westbury 
PROGRAM DIRECTOR: Hugh Phillips 


EDITORIAL TEAM: Judith Reeves-Stevens, Karin Velcheff, Joe Sobura, 
Sherry Henderson 


WRITER-CONSULTANT: Elma Schemenauer 
PRODUCTION COORDINATOR: Shelagh Roberts 


DESIGN: Henning Christensen Graphics 


ACKNOWLEDGMENTS: 


Every effort has been made to identify and credit appropriately the sources of all 
copyright material used in this book. Any information concerning perceived er- 
rors or omissions will be appreciated, and the correct source acknowledged in 
subsequent editions. 


Page 5 Energy Education: Goals and Practices. “Justification of Energy Edu- 
cation” by Rodney F. Allen. © 1980, Phi Delta Kappa Educational Foun- 
dation. Reprinted with permission from Phi Delta Kappa Educational 
Foundation and Rodney F. Allen. 


Copyright © Society, Environment & Energy Development Studies Foundation, 1981. 
Published by Science Research Associates (Canada) Limited. 
All rights reserved. Printed in Canada. 


No part of this publication may be reproduced or transmitted in any form, including any 
storage or retrieval system, or by any means, electronic, mechanical, photographic, or 


recording, without permission in writing from the publisher. 


Printing History 
9 SP 7e6cn 74 oa al 81 82 83 84 85 86 87 88 89 90 


Reorder No. 3-280400 ISBN 0-574-09400-8 














CONTENTS 


Introduction 5 


Definitions and Concepts 7 


Content Summaries 4 

Level 1 9 

Level 2 9 

Level 3 10 

Level 4 10 

Level 5 11 

Level 6 11 

Additional Investigations 11 


Core Objectives and Skills 13 
Method of Listing Objectives in SEEDS 1—6 13 
Energy Literacy Objectives Chart 14 
The Cognitive Objectives 24 
Learning, Thinking, and Valuing Skills Chart 25 
Process Skills Chart 34 
The Attitudinal Objectives 35 


Integrating SEEDS with the Elementary Curriculum 36 
Relationship of SEEDS to Science, Social Studies, and other 
Subject Areas 36 
Practical Suggestions on Scheduling and Timetables 37 


Teaching Strategies Used To Present and Develop Concepts 38 
The “Guided Discovery” Approach 38 
Questioning and Class Discussion 39 
Story Approach in SEEDS Levels 1—3 39 
Group Activities 40 
Community-based Activities 40 


Review and Evaluation 42 


Materials 43 


Materials Found within the Program Itself 43 
Concrete Materials To Accompany the Program 43 
Printed Materials as a Resource for the SEEDS Program 44 


Audio-visual Materials for SEEDS 1—6 45 
Choosing Supplementary Audio-visual Materials 48 
Using Audio-visual Materials 48 





shim ee 
ail age fe 
e wa 





su tt ‘ 
rea at ean aie 


m4 2 
TAGE. te tgtteton <i ' 
aw g ures 4 7 eftae 






“ im % 
Ha 


¥ a4 


¥ , 
Mot; 2 
wee * Ay, 


LE ra wit 


aoe a 
P* 
ite ove 
“4 “ a ; Ay 


7 Tag 1a = Rta’ 
Sal 


.) 


The SEEDS materials have been designed for use 
either as an energy unit in a core science or social 
studies curriculum or to stand on their own as an 
energy curriculum. The Teacher's Guides for each 
level of the SEEDS program present strategies and 
techniques for the how of teaching the program's 
energy literacy concepts and skills. This Profes- 
sional Reference Guide provides a comprehensive 
view of the what and the why. The cross-level con- 
tent development, the spiral pattern of expanding 
concepts, the learning / thinking / valuing skills, 
and the progression and interrelationship of ob- 
jectives and skills from level to level are summa- 
rized in subsequent sections and in the charts on 
pages 25-33 and pages 14—23. However, it is im- 
portant at this point to restate the original moti- 
vation and rationale for the program. 


Robert Westbury, Executive Director of the SEEDS 
Foundation, summarized the history of the Foun- 
dation and the development of the Curriculum Pro- 
ject in a brief Preface at the beginning of each 
Teacher's Guide. Two statements bear repeating 
here: The primary goal of the Foundation—“to en- 
courage the development of an energy-literate so- 
ciety, a society concerned about and committed to 
the wise use of energy”; and the rationale for the 
educational modules that comprise the Curricu- 
lum Project—“to help young people develop in- 
formed views on energy and the environment and 
act on them.” 


In the process of preparing the material for pub- 
lication, Dr. Westbury was intrigued to find that 
another concerned educator, Rodney F. Allen, had 
independently compiled the following list of “jus- 
tifications” for energy education in the booklet, 
Energy Education: Goals and Practices, pub- 
lished by the Phi Delta Kappa Educational Foun- 
dation in 1980: 

“Educated Citizenry Justification: A_ basic 
premise of democracy is that citizens with ade- 
quate skills and knowledge participate in making 
the decisions that affect them. Solutions to energy 
problems require a knowledge of, and participation 
in, the political process. Traditionally, education 
has served to equip citizens with the knowledge 
and skills needed to make such decisions and to 
take action. 


Introduction 


“Economic Justification: Energy education is 
needed so that citizens may make rational choices 
in their personal lives about public policy ques- 
tions. 

““‘Doing Good’ Justification: Energy education 
offers the opportunity to create a more just and 
humane society. It can provide the re-educative 
process that will lead to a more environmentally 
sound lifestyle and a more equitable distribution 
of goods and services in the national and world 
community. 

“Problem-Solving Justification: Solving wide- 
spread energy and environmental problems can be 
undertaken by a well-educated citizenry. Since en- 
ergy is so directly related to the conditions that 
sustain life and give it meaning, educational pro- 
grams are needed to provide the techniques for 
solving the energy crisis. 

“ “Take Care of Self’ Justification: Energy edu- 
cation can teach people how to conserve energy 
and to make decisions to optimize their personal 
resources and well-being. Such learning will build 
personal responsibility and will help to protect per- 
sonal effects. 


“Educated Person Justification: Society is beset 
with technological problems about resource use 
that require educated and inquiring minds. En- 
ergy education should be part of general education 
now and in the twenty-first century. A sound 
knowledge of energy concepts and issues should 
be expected of all educated people. 

“Career Education Justification: Many of to- 
day’s students will find careers in energy indus- 
tries (e.g., solar installation, energy audits, and 
energy-efficient construction) or in industries that 
depend on crucial energy decisions. Schools have 
a role in preparing students for these and other 
careers. 

“Stewardship Justification: Energy education, 
like environmental education, offers an opportu- 
nity for persons to learn a “common good” ethic, 
where the well-being of all people (including those 
yet unborn) is taken seriously in resource use and 
in the allocation of goods and services. If every- 
thing is connected to everything else, we need to 
learn those relationships and to use them. The 


welfare of all and responsibility to the posterity of 
our nation are central themes in this argument. 


“Apocalyptic Justification: We must learn the 
wise use of energy resources since there is such a 
limited supply of nonrenewable energy resources. 
National survival and the well-being of the world 
community depend upon effective and equitable 
use of energy to ward off resource depletion on the 
one hand and environmental disaster on the other. 
We need people who can stand at Armageddon and 
do battle for our survival. 


“Whether or not one concurs with all of the jus- 
tifications offered here for energy education pro- 
grams in the schools, learning about energy is 
essential for the social education of all children 
whose lives will extend well into the twenty-first 
century. In responding to dwindling energy sup- 
plies, our technological advances may be spectac- 
ular. Legislation may force us into immediate 
conservation efforts. Pricing mechanisms may 
cause life-style changes. But in the long run, it is 
the knowledge, abilities, and personal commit- 
ments of the people ina free society that will permit 
successful responses to the energy crisis.” 


The Foundation does not claim such all-encom- 


passing justifications for either its own existence 
or the curriculum materials, but interwoven in its 
name are the three topics that recur in the de- 
scriptions above—Society, Environment, and En- 
ergy. The main ideas grouped into these three 
strands evolved from the preliminary content anal- 
ysis undertaken by the educators for the prepa- 
ration of the curriculum materials. 

The main ideas provide the broad organizing 
concepts, drawn from the social sciences, the nat- 
ural sciences, and the physical sciences, that recur 
from level to level throughout the program. They 
are presented within different contexts and with 
gradually increasing complexity as the students 
progress. The process of concept-learning is in- 
herent in the specific objectives, stated in terms 
of learning outcomes expected for the students. 

We have used the term “energy literacy” to de- 
scribe this process designed to lead to the devel- 
opment of informed views on energy and the 
environment. But the objectives also reflect the 
behavioral goals of changing one’s attitude, of tak- 
ing action on a personal level and in related social 
issues, of conserving energy where possible, of 
wisely using rather than abusing our natural re- 
sources. 


ao 


io a 
Definitions and Concepts 


In developing the main concepts from the social, 
the natural, and the physical sciences, the pres- 
entation in the student materials has been written 
to the level of the average student’s understanding. 
This has, at times, necessitated the simplification 
of explanations or definitions. For example, the 
statement “energy is the ability to do work,” while 
satisfying to scientists, is only puzzling for most 
young students. Children can more easily gain an 
appreciation of the meaning through activities and 
experiences that broaden their understanding. 


For more capable students, more detailed defi- 
nitions or explanations should not be avoided. But 
all children should be encouraged to continue test- 
ing, exploring, investigating, and discussing ob- 
servations until they can give a_ satisfactory 
explanation in their own words. At that point, the 
name for a concept or the accepted definition can 
be provided by the teacher. 


For this reason, we have provided some back- 
ground information for teachers who may not have 
a full command of the concepts dealt with in the 
program. These Teacher Background sections are 
provided to reduce the need for teacher prepara- 
tion. However, there is no substitute for in-depth 
teacher preparation and practical investigation 
since both teachers and students benefit from the 
processes of investigating, hypothesizing, and 
testing in order to gain a better understanding of 
how our world functions. Teachers should be 
aware that the following topics in particular have 
been presented in a simplified form consistently 
in all components of the elementary levels: the def- 
inition of energy, the definition of solar energy, the 
description of energy flow on earth, and the defi- 
nitions of “renewable” and “nonrenewable” as ap- 
plied to sources of energy. For teachers who feel 
that their students can benefit from a more tech- 
nical explanation of these topics, the following es- 
say should prove helpful. 

Energy is a quality or state of an object or set of 
physical circumstances. Energy can be thought of 
as the source of all activity in the physical world. 
Physical phenomena represent transformations or 
exchanges of energy. Thus, the classical definition 
of energy as “the ability to do work” reflects the 
difficulty we have in defining it as a concrete, phys- 


ical entity. We tend to quantify and describe energy 
in terms of what it can do rather than what it is. 


On earth, our main source of energy is the sun 
which is a middle-aged star, about four and one- 
half-billion years old, that has not yet exhausted 
its hydrogen fuel. Spectral analysis of the sun's 
light and other astronomical data indicate that 
about three-quarters of the sun’s mass is hydro- 
gen; about 20% or more is helium; and the re- 
mainder is composed of traces of elements like 
carbon, nitrogen, oxygen, magnesium, and silicon. 


Using information gained partly by observation 
and partly by theoretical models, scientists have 
described the sun as composed of various layers: 
the core where thermonuclear reactions occur; the 
convection zone; the photosphere or deepest vis- 
ible layer; the reversing layer; and the atmos- 
phere, composed of the chromosphere and the 
corona. The atmospheric layers may have temper- 
atures of over 1 000 000°C but the photosphere is 
only about 6 000°C. From the photosphere in- 
wards, the temperatures, pressures, and density 
of material increase dramatically. The temperature 
of the core is about 20 000 000°C. At the temper- 
atures and pressures encountered near the center 
of the sun, only the most elemental forms of matter 
can exist—atomic nuclei must be nearly stripped 
of their electrons. Plasma is the term used to de- 
scribe this “fourth state of matter” which is not 
solid, liquid, or gas. 

The sun is like a gigantic hydrogen bomb gen- 
erating energy in its core at a prodigious rate. It 
is believed that four hydrogen nuclei fuse to form 
one helium nucleus, subsequently releasing en- 
ergy in the process. It has been estimated that 
some 597 000 000 t of hydrogen fuse to form 
593 000 000 t of helium every second. Because of 
the vast quantity of hydrogen present, the sun will 
continue producing energy at this rate for billions 
of years. As the hydrogen supply becomes depleted, 
and the sun’s composition becomes less homoge- 
neous, another set of nuclear reactions may cause 
the sun's luminosity and size to increase so much 
that the earth will boil away. However, this may 
occur some four and one-half-billion years hence. 


The energy released in the sun’s core is trans- 
ported to the surface by a combination of radiation 


and convection. Convection is the transmission of 
heat energy by the physical movement of material; 
radiation is the transmission of energy by pho- 
tons. Radiation dominates in the interior regions 
and convection in the outer quarter of the sun’s 
radius, terminating just below the photosphere. 
In the photosphere, radiation takes over com- 
pletely. The earth’s upper atmosphere receives only 
about one two-billionth of the sun’s radiant en- 
ergy. About 30% of this is reflected back into space. 
The remaining portion warms our planet, gener- 
ates the ocean currents, drives the local and global 
wind and water cycles, and sustains life. 


Only about 0.03% of the incident solar radiation 
is captured and converted into organic matter by 
green plants through the process of photosyn- 
thesis. Much of this material will eventually decay 
and thus release its stored solar energy. Over the 
last six hundred million years or so, a very minute 
fraction of organic matter has been deposited in 
oxygen-deficient environments and thus has been 
preserved in the form of fossil fuels—the so-called 
nonrenewables. Other sun-dependent energy 
sources, such as wind, water, and biomass, have 
been classified as the renewables. 


The classification scheme for determining 
whether or not a particular energy source is re- 
newable or nonrenewable depends on how one 
wishes to interpret the factors considered in the 
definition, such as the type of source, the amount 
present, its rate of consumption, and / or rate of 
formation, as well as the time scale being dealt 
with. The fossil-fuel stock is being replenished 
through processes similar to those that created it 
in the past, yet at about the same rate as in the 
past. Thus we could argue that the term “nonre- 
newable” is inappropriate. But, fossil fuels are 
being consumed at a far greater rate than their 
present rate of formation. In several centuries, they 
may not be available for us to use, but several mil- 
lion years from now, they may possibly be available 
again. 

Asimilar argument can be developed for biomass 
energy from trees. We can say that trees replace 
themselves (reproduce) in a relatively short period 
of time. Thus, they are a renewable energy source. 
Yet if the rate of consumption outpaces the rate of 


replacement, this source of energy effectively be- 
comes nonrenewable. Even the most important 
source of energy, the sun, will eventually “burn 
up.” Thus, the definitions of renewable and non- 
renewable, as well as their applicability, tend to 
become less clear and may even break down under 
close scrutiny. For the sake of convenience, the 
terms renewable and nonrenewable are used to 
simplify relative comparisons between energy 
sources for discussion in terms of the everyday 
world we live in. 


The elementary levels of the SEEDS program 
develop the following major concepts. 

1. Our earth is a self-sustaining, self-contained 
life-support system composed of a large number of 
environments, or ecosystems. 

2. All living things fit into a complex pattern of 
interrelationships and interdependencies known 
as food chains. 

3. People, as well as all other living things, affect 
their environment and are in turn affected by it. 

4. The sun is the earth’s most important source 
of natural energy. 

5. People have in the past freed themselves from 
a way of life dependent on their own muscle-power 
and the muscle-power of any animals they were 
lucky enough to own by using energy from various 
sources. Modern civilization, and ultimately life 
itself, will continue only as long as adequate energy 
sources are maintained. 


6. People must change their ways of living to fit 
changing conditions. 

7. The principle of balance is a key to the un- 
derstanding and wise use of resources. 

8. If a natural environment is undisturbed by 
human beings, it tends to move to a state of equi- 
librium, or balance. 

9. Human beings must disturb the natural bal- 
ance in order to satisfy their energy needs. How- 
ever, they should try to establish a new balance, 
whenever they can. This new balance should be 
one that supplies their needs while still maintain- 
ing the factors that create the needed resources. 

10. Individuals should develop sets of values 
that balance future needs against immediate gains, 
and social good against private advantage. 
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Content Summaries 





Level 1 


The first level of the SEEDS program begins with 
a consideration of human energy. By performing 
specified actions, the children learn that energy is 
what allows people to move. They also discover that 
some actions use a lot of energy, others only a little. 
They then classify activities by the amount of en- 
ergy required to perform them. Then they learn 
that animals, like people, have energy and that 
both people and animals eat food to get their en- 
ergy. 

_ As the activities progress, the children are led to 
realize that machines use energy too—but their 
energy comes from other sources, such as elec- 
tricity and gasoline. 

The children then investigate the source of our 
energy—plants. They learn by experimentation 
that plants need sunlight, soil, water, and air in 
order to live and to grow. This leads to a brief dis- 
cussion of the water cycle and the sun’s role in it. 


Next the children learn to differentiate between 
things that are alive and things that are not alive. 
This leads to a discussion of food chains and how 
all things interact within environments. This in 
turn leads to a discussion of how the use of en- 
ergy—particularly energy from oil and gas—can 
harm our environment and why we must use en- 
ergy wisely to make our energy sources last as long 
as possible and also to protect our environment 
from the pollution caused by using certain forms 
of energy. 


Level 2 











The second level of the SEEDS program begins 
with a brief recapitulation of important ideas pre- 
sented in Level 1, with an emphasis on the nature 
of energy and the importance of the sun as the 
major source of energy. 

From this introduction, Level 2 moves on to an 
examination of natural environments as opposed 
to environments that have been largely made by 


people. The natural environments are balanced, in 
that energy sources are continually being renewed 
and are seldom “used up” completely. By contrast, 
energy sources in environments created by people 
are used up and must be replaced from outside 
sources. 

Level 2 introduces renewable sources of energy: 
wind, water, and wood—all of which depend upon 
the most important source of all, the sun. 


The study of wind begins with a definition of 
wind as moving air. The children observe how 
moving air does work by seeing how a fan blows 
pieces of paper about and how curtains move in 
a breeze. A teacher demonstration with a candle 
and aluminum-foil strips is used to show the chil- 
dren how the sun causes wind by warming the 
earth’s surface unevenly. Warm air rises and cooler 
air rushes in producing wind. Children go on to 
define ways in which people can use wind energy 
at home, in school, and in the community. They 
learn that, whenever we can, we should use wind 
energy in preference to energy derived from non- 
renewable sources. 


Next, they learn that moving water is another 
important renewable source of energy. The chil- 
dren themselves perform an experiment to show 
that moving water has energy. This source of en- 
ergy comes to us ultimately from the sun since the 
sun’s heat is the moving force in the water cycle. 
Children discover that people can use energy from 
moving water in a number of ways, the most im- 
portant of which is the generation of electricity. 


The children then learn that trees are a third 
important renewable source of energy. They pro- 
vide us with food energy in the form of nuts, fruit, 
and so on. Through a teacher demonstration the 
children feel and see that we also get heat and light 
energy from burning wood. They learn how wood 
energy comes ultimately from the sun and that we 
should use wood energy wisely since trees take a 
long time to grow to maturity. The children learn 
to recycle paper as one way of using wood wisely. 

The central theme of Level 2 is that using re- 
newable energy sources is preferable to using non- 
renewable sources. However, this is not always 
practical or easy to do. Often the source of energy 
is not there when we want it. For example if the 
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wind is not blowing, we cannot use wind energy 
to move a sailboat. Also, renewable energy sources 
are sometimes difficult to control. They can even 
be destructive; as, for example, the wind energy in 
a hurricane or tornado, the water energy in a flood, 
or the wood energy in a forest fire. 


Level 3 








The third level of the SEEDS program begins with 
a brief recapitulation of important ideas presented 
in Levels 1 and 2—the nature and sources of en- 
ergy, the distinction between renewable and non- 
renewable energy sources, and the basic concept 
of conservation (using wisely). 

From this introduction, Level 3 moves on to a 
study of three important nonrenewable sources of 
energy—coal, oil, and natural gas. 

By reading a short passage in their Student 
Books, the children learn why coal, crude oil, and 
natural gas are called fossil fuels. They learn that 
fossil fuels are energy from the sun stored in the 
bodies of plants and microscopic animals that died 
millions of years ago. In the case of coal, woody 
green plants were the material that gradually— 
with time, heat, and pressure—changed into a fos- 
sil fuel. Crude oil and natural gas were formed by 
a similar process from the bodies of plants and tiny 
animals that lived in the sea. Oil sand is the name 
given to a solid mixture of crude oil and sand. 

Then the children learn that the solid fossil fuels, 
coal and oil sands, are extracted from the earth by 
mining. Strip mining and shaft mining are the 
methods for coal, depending on the location of the 
coal seams. Crude oil is a liquid fossil fuel. Natural 
gas is found in a gaseous state. Both are extracted 
from the earth by drilling. By experimenting with 
a model, children discover how both mining and 
drilling can affect the environment. They then 
identify and evaluate some good and bad effects of 
these extraction processes. 

Fossil fuels must be changed and prepared in 
various ways before they can be used. The children 
identify the many different uses of fossil fuels and 
learn that crude oil, particularly, is used in the 
making of a great many products including paints, 
building materials, and plastics. They also learn 
that all three fossil fuels are used to generate elec- 
tricity in power plants. 

Since the earth’s supply of fossil fuels is limited, 
the children learn that we should try to conserve 
energy from fossil fuels. Level 3 proposes three dif- 
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ferent ways of doing this. We should be wise and 
careful in our use of machines and appliances that 
get their energy from fossil fuels. We should con- 
sider no longer using fossil-fueled machines and 
appliances that we don’t really need. Whenever pos- 
sible, we should use alternative sources of energy, 
especially food energy (personal energy). 

A related emphasis in the latter part of Level 3 
is the wise use of products derived from fossil fuels. 
Avoiding unnecessary waste in this area not only 
helps to conserve fossil fuels, but also protects the 
environment (since less garbage is produced). 





Level 4 





After a brief recapitulation of key ideas presented 
in earlier levels, Level 4 of the SEEDS program 
further develops the concept of how we must ex- 
tract energy sources in order to use them. The chil- 
dren classify various energy sources as renewable 
or nonrenewable. They examine the flow of energy 
through food chains—long and short—and inves- 
tigate the effects of altering the balance of nature. 

In the course of their inquiry into solar energy, 
the children contrast the use of solar heat with the 
use of heat from a fossil fuel to cook food. They 
note advantages and disadvantages of the two 
methods. Through the construction of a solar 
heater, the children explore the use of the sun's 
energy to heat air. 

Continuing their investigation of renewable en- 
ergy sources, the children next demonstrate the 
water cycle and identify important uses of water 
energy. They also do a demonstration to show what 
causes wind. Various uses of wind energy are dis- 
cussed. 

Wood is another important renewable source of 
energy, as well as being the raw material for many 
useful products such as furniture, lumber for 
building, pencils, paper, cork, turpentine, and cel- 
lulose. During their study of wood, the children 
note the importance of the sun in the growth of 
trees and thus in the actual formation of wood. 

After exploring some of the advantages and dis- 
advantages of using renewable energy sources, 
Level 4 moves on to a consideration of three non- 
renewable fuels, oil, natural gas, and coal. Extrac- 
tion methods for oil are examined. The children 
then investigate the structure and function of 
pipelines and think about some of the environ- 
mental effects of pipeline leaks and oil spills. They 
also study extraction methods for coal, their effects 
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o1. the environment, and the various ways in which 
land is reclaimed after mining operations have 
been completed. Good and bad effects of fossil fuel 
extraction are summarized and evaluated within 
the context of a simulated “town council meeting.” 

Level 4 ends with a consideration of ways in 
which we can use energy wisely. 


Level 5 


After a brief recapitulation of key concepts pre- 
sented in preceding levels of the SEEDS program, 
Level 5 points out that energy may manifest itself 
in the form of heat, light, sound, or motion. The 
children are then guided into a further investiga- 
tion of energy as motion. They learn that energy 
of motion, or kinetic energy, can be transferred 
from one object to another. The amount of kinetic 
energy depends upon the speed and mass of an 
object. Energy can also be stored and then released 
later. The students are introduced to the concept 
of the force of gravity. They deduce how the posi- 
tion and mass of an object are related to its poten- 
tial, or stored energy. 


Next, the children demonstrate how the energy 
of wind, moving water, and steam can be converted 
by means of windmills, waterwheels, and turbines. 
They investigate the methods of generating and 
measuring electricity. They also classify some 
forms of energy produced by electrical appliances— 
mechanical energy, heat energy, light energy. 

The children’s concept of energy flow through 
food chains is expanded, and they learn to use the 
terms producer, consumer, and decomposer in 
this context. They investigate ways in which en- 
ergy is lost along food chains, and enlarge their 
concept of the balance of nature and the interre- 
lationship of all living things. 

During their consideration of fossil fuels, the 
children explore the effects of the conversion of 
these fuels to electricity. They identify ways in 
which people use electricity at home and at school, 
and learn to calculate the amount of electricity 
used in kilowatt hours. They also study the overall 
use and importance of petroleum and petroleum 
products in our society. The refining of petroleum 
and its effects on the environment are an impor- 
tant part of this study. 








Finally, the children are led to think about ways 
of using energy more wisely. Among these ways are 
the utilization of short as opposed to long energy 
chains and the development of practical uses of 


sulfur, fly ash, propane, and other by-products of 
energy conversion processes. Simulated case stud- 
ies give the children opportunities to evaluate pros 
and cons, and make some energy-related decisions 
of their own. 


Level 6 





After a brief review of key concepts developed to 
this point in the SEEDS program, Level 6 leads the 
children into a consideration of energy use in the 
processing, preserving, and packaging of foods. 
These activities not only use a great deal of energy, 
but also have serious environmental effects. In par- 
ticular, throwaway containers are investigated. 

The children study methods of garbage disposal. 
They suggest alternatives to intensive packaging, 
and ways of reusing waste products. They distin- 
guish between reusing (using an object again in 
the same form for a different purpose) and recy- 
cling (changing an object’s form so it can be made 
into a new and different product). They discuss 
ways of avoiding waste. 

Level 6 then moves on to an investigation of the 
automobile as one of the leading energy-con- 
sumers in our society. A great deal of energy is 
used in the manufacture of automobiles. Auto- 
mobiles require a large amount of energy from fos- 
sil fuels in order to run. The children identify and 
evaluate the effects of automobile use, both on the 
environment and on society in general. 

They think about ways of recycling material from 
old automobiles. They also learn to calculate the 
fuel efficiency of automobiles, and suggest possible 
reasons for greater or less efficiency in particular 
cases. In conclusion, the children are encouraged 
to distinguish between needs and wants, with a 
view to eliminating or reducing the use of energy- 
consumers that are luxuries rather than necessi- 
ties. 





Additional Investigations 


The Additional Investigations are short, hands-on 
activities that have been prepared to enhance the 
acquisition of science process skills. They are es- 
pecially suitable for use when SEEDS is taught as 
part of a core science curriculum. Each investi- 
gation is correlated to one or more activities in the 
core materials. The following tables of contents in- 
dicate the topics investigated. 





Additional Investigations 4 





_ 


How Much Energy Can We Save’? 

What Will Happen to a Pond-water Ecosystem 
that Has No Light? 

How Much Warmer Does a House Facing South 
Get than a House Facing North? 

Which Stores Solar Energy the Best—Sand, 
Water, or Paper? 

How Much Pure Water Can Be Obtained from 
1 L of Muddy Water, Using a Solar Still? 

How Much Faster Does a Sample of Warm Oil 
Flow than a Sample of Cold Oil? 

What Are the Properties of Coal? 
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Additional Investigations 5 





1 How Many Candles are Needed to Boil 10 mL of 
Water? 


2 What is the Best Lightbulb You Can Make’? 


3 What Conditions are Best for Growing Bread 
Mold? 


What Kinds of Particles Are in the Air Outside? 
How Fast Can Water Be Heated with a Piece of 
Wire and a Generator? 

6 How Much Faster Does Alcohol Evaporate than 
Water? 


7 Will a Four-blade Propeller Lift Twice as Many 
Washers as a Two-blade Propeller? 
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Additional Investigations 6 





How Much Energy Does a Peanut Have’? 

Can We Save Energy by Sun-drying Grapes? 
What Do You Get When You Burn Garbage? 
Why Does a Tin Can Rust? 

How Does Nature Recycle Organic Waste? 
What’s Happening to a Fallen Tree? 

How Far Will an Elastic Band Stretch Before It 
Moves Different Masses? 

Do Some Cars Pollute More than Others? 

Will Water Boil Faster in a Covered or an Un- 
covered Pot? 

10 How Can You Cook a Hot Dog Using Solar 
Energy? 
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Rene 
' Core Objectives and Skills 





Method of 
Listing Objectives 
in SEEDS 1—6 





The pedagogical goal of the SEEDS program is not 
only to foster the development of understanding 
and thinking processes with regard to energy and 
the environment but also to promote attitudinal 
learnings that will manifest themselves in positive 
actions, feelings, and values. Both kinds of objec- 
tives—cognitive and attitudinal—are included 
among those listed at the beginning of each activity 
in the Teacher's Guide. 

The objectives are listed in as specific a manner 
as possible, using concrete verbs such as dem- 
onstrate, compare, contrast, classify, explain, 


recognize, investigate, and examine. There are 
several reasons for listing the pedagogical objec- 
tives so specifically at the beginning of each activ- 
ity: 

1. A clear statement of objectives can help the 
teacher to assess whatever skills and knowledge 
the children may already have. 

2. Some of the objectives listings may actually 
be presented to the children themselves rather 
than serving as teacher information only, espe- 
cially at levels 4—6. Understanding the objectives 
of a particular activity can help the children to 
focus upon the desired outcomes of the activity. 

3. The listing of educational objectives can help 
teachers to plan additional learning experiences in 
conjunction with particular activities, if they wish 
to do so. 

4. The objectives listings are an important aid 
in evaluation of the children’s learning. This point 
will be discussed in greater detail later. 

The following pages show the core objectives 
charted by organizing concept. 
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The Cognitive Objectives 





The developers of the SEEDS program have planned 
the series to assist children in applying rational 
and scientific thinking processes to energy facts 
and issues as we know them today. However, it is 
also hoped that the concepts and thinking skills 
gained through the series may serve as a spring- 
board for the students in acquiring new energy 
knowledge and in attacking new energy problems 
in the future. In our rapidly changing world, chil- 
dren must learn how to learn. In order to be ef- 
fective, well-adjusted members of society, they will 
need to become lifelong learners. 

The following is a partial listing of important 
thinking ‘and learning skills developed in levels 
1—6 of the SEEDS program. 


* Observing data carefully and accurately. 
* Understanding cause and effect relationships. 
* Seeing similarities and differences. 


- Following order of events; understanding pro- 
cesses. 


* Measuring. 


* Collecting and organizing information with a 
specific purpose in mind. 


* Making inferences. 

* Drawing conclusions. 

¢ Predicting outcomes. 

- Evaluating information, ideas, and opinions. 

* Finding evidence or proof. 

* Reorganizing information into new configura- 
tions. 

* Presenting information and ideas in clear ac- 
curate language, both spoken and written. 

* Presenting information in pictorial or graphic 
form. 


Some of the cognitive skills developed in levels 
1—6 are reflected in the objectives listings found 
at the beginning of each activity in the Teacher's 
Guide. Others, though not specifically listed, can 
be drawn from the activities themselves to suit in- 
dividual classes. In levels 1—3 there is an emphasis 
on direct perception of data through observing, 
listening, and doing. The broader-category skills 
such as classifying quantities of data, making in- 
ferences, and reorganizing information receive a 
greater emphasis in levels 4—6. 


As the following chart shows, the main learning, 
thinking, and valuing skills form a circle, each 
leading to the next. The skills charts on the follow- 
ing pages are organized under these main skills. 
Specific process skills are charted separately. 


OBSERVATION 
Using the five senses 


to obtain information, 
concepts, and values. 


DEVELOPMENT OF ATTITUDES 
About information, concepts, 
and values through participation, 
evaluation, and appreciation. 


hs 


COMMUNICATION 
Using language, symbols, and 


i 


ORGANIZATION 
Using classification systems 
to organize information, 
concepts, and values. 


“a 


graphic representations to express 
and to share information, 
concepts, and values. 
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The Attitudinal Objectives 








An attitude may be defined as a predisposition to 
act in a certain way with regard to objects, persons, 
and ideas. Attitudes are, of course, related to 
knowledge. However, they also have a connection 
with emotions and feelings. The goal of the edu- 
cation system is not to induce all children to adopt 
exactly the same set of attitudes and values. 
Rather, it is to help children understand the 
sources of their values and attitudes, to alert them 
and to encourage them to act and behave in ac- 
cordance with their chosen attitudes and values. 

With specific reference to energy and environ- 
mental education, the SEEDS program attempts 
to cultivate the following positive attitudes and 
values. 


* Being concerned for other people for the common 
good. 


* Recognizing one’s personal responsibility to the 
society in which one lives. 


* Recognizing one’s responsibility for one’s envi- 


ronment, and attempting to live in harmony with 
that environment. 

* Conserving energy, natural resources, and man- 
ufactured products; avoiding waste of any kind 
as a matter of principle. 

* Recognizing the complexity of energy issues and 
maintaining an open mind with regard to dif- 
fering viewpoints and new information that one 
may encounter in the future. 


An attitudinal objective in the SEEDS program 
is usually linked with an opportunity for the chil- 
dren to exhibit behaviors and / or carry out prac- 
tical actions arising naturally from that objective. 
For example, in Activity 7 of Level 1, the children 
consider ways of helping other people. The teacher 
then guides them in actually carrying out their 
plans for helping specific real individuals in their 
families or community. In Activity 9 of Level 6, the 
children discuss how waste can be reduced through 
recycling. They then actually go through the pro- 
cess of recycling waste paper in order to make new 
sheets of usable paper. 
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a a a 
Integrating SEEDS with the Elementary 


Curriculum 





Relationship of SEEDS to 


Science, Social Studies, 
and other Subject Areas 





By their very nature, the topics of energy and the 
environment relate to almost everything we do. 
Thus, in one sense, the teaching of energy literacy 
and environmental studies should be thought of 
as an integral part of the curriculum—to be drawn 
in whenever appropriate no matter what subject 
area is officially being considered. 


However, in practical terms, following this ap- 
proach exclusively often results in a somewhat 
fragmented treatment characterized by serious 
omissions and undesirable overlaps from one level 
to another. The SEEDS program, with its com- 
prehensive scope and carefully planned progres- 
sion of learning experiences, provides a solid 
foundation and focus for effective energy and en- 
vironment education as part of a science or social 
studies curriculum or on its own as an independ- 
ent energy curriculum. 


The SEEDS program is essentially an interdis- 
ciplinary one. The most prominent subject areas 
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identified within it are science and social studies. 
The scientific and social aspects of energy and en- 
vironment issues are closely linked. A serious con- 
sideration of these issues requires the information, 
skills, and attitudes taught in both disciplines. 


The practise of centering learning on particular 
problems—drawing in data and skills from a wide 
range of disciplines as needed—is widely accepted 
in educational circles today and is particularly ap- 
plicable to the elementary levels. The SEEDS pro- 
gram, while drawing most heavily on the subject 
areas of science and social studies, also brings to 
bear knowledge and skills from a wide range of 
other disciplines, including language arts, math- 
ematics, health education, music and art. These 
other disciplines are integrated in various ways 
within the Core Activities themselves. The Exten- 
sion and Enrichment Activities indicate the par- 
ticular subject area. The Additional Investigations 
provide an opportunity for children to further ap- 
ply science process skills. 





Practical Suggestions on 
Scheduling and 
Timetables 





Each school, and even each class within a school, 
is different in interests, background, and specific 
learning needs. It is therefore inappropriate to be 
prescriptive about the way in which the SEEDS 
program can best be incorporated into the sched- 
ule. However, the program is designed to provide 
approximately four to six weeks of study. 


Almost any time of the school year would be ap- 
propriate for the SEEDS program. However, a time 
period when relatively good weather can be ex- 
pected would be preferable, since many of the 
learning experiences relate directly to the outdoor 
environment. Another consideration—with regard 
to Level 1—would be the limited experience and 
reading ability of the children during the early part 
of the year. For these children the program might 
best be scheduled sometime during the second half 
of the year. 

With regard to timetable adjustments for partic- 
ular classes, the suggestions given here cannot be 
prescriptive since situations vary so greatly. As a 
rule, it is probably best to schedule a definite 
amount of time per day or week for the SEEDS 
program, while still allowing for some flexibility, 
if possible. If the actual amount of time remains 
flexible, the children will almost always have the 
satisfaction of completing investigations of pro- 
jects without being interrupted. Sometimes a 
longer period can be crucial to the gaining of a 
particular concept or insight. 

At the beginning of each activity in the SEEDS 
Teacher's Guide, the teacher is informed of the 
length of time likely to be taken not only by the 
basic Core Activity, but also by any Extension or 


Enrichment Activities that follow. Generally, the 
time suggested for Activities increases gradually 
from level to level within the series. The shorter 
attention span of younger children has been es- 
pecially taken into account in Levels 1—3. The ac- 
tivities are shorter in these primary levels. There 
are also more frequent switches from listening to 
talking to demonstrating to reading to writing, and 
so on within an activity. 

The following are some overall considerations 
and principles that administrators and teachers 
may wish to keep in mind as they plan their time- 
tables with reference to the SEEDS series. 

1. One possibility for the SEEDS program is 
that it be scheduled for periods usually given to 
science and social studies. The time of day is not 
crucial in many cases. However, if the children 
have been asked to bring something from home to 
show the class, it may be best to schedule the re- 
lated activity for the first period of the day. Primary 
children, especially, may be anxious to share in- 
formation about what they have brought imme- 
diately. 

2. The SEEDS program, Levels 1—6, does not 
require much use of special rooms or special fa- 
cilities within the school. Since an average class- 
room with the usual equipment will suffice for 
most of the activities, the need for complicated 
meshing of schedules among teachers is kept to 
a minimum. 

3. In some cases it may be helpful to appoint a 
SEEDS program coordinator for the school. (Such 
a person could not only assist teachers in planning 
timetables, but could also perform such valuable 
services as investigating local community prob- 
lems and resources with regard to energy and the 
environment.) 

4. Team teaching of the SEEDS program or 
parts of it may be worth considering as a possi- 
bility. In this way teachers with special knowledge 
and capabilities in the area of energy and environ- 
ment education could share their expertise with 
more than one class within the school. 
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Teaching Strategies Used to Present 
and Develop Concepts 





The “Guided Discovery” 
Approach 





Some science and social studies curricula strongly 
emphasize processes of inquiry such as observing, 
describing, measuring, classifying, inferring, and 
predicting. Others are based on the idea that sci- 
ence and social studies are essentially organized 
bodies of subject matter. In actual fact, both pro- 
cesses and subject matter are important. There is 
a place in the study of science and social studies 
for both experimentation and reading. Children 
cannot learn everything from experimentation and 
firsthand experience. On the other hand, it is im- 
portant for children to practise processes of in- 
quiry and develop the attitudes of scientifically- 
minded persons. Scientific processes and atti- 
tudes can be transferred to other subject areas, 
and are valuable as a basis for learning of any kind. 


The SEEDS program uses both “telling” and dis- 
covery as strategies for the presentation and de- 
velopment of concepts—the “guided discovery” 
approach. The strategy used in a particular core 
depends upon such factors as the subject matter 
under consideration, the probably availability of 
suitable equipment, and the relative maturity of 
the children. However, there is in general a stronger 
emphasis on the discovery approach. It should also 
be noted that the “discovery approach” may take 
either an inductive or a deductive form. 


In the inductive form or pattern of discovery, 
children might make certain observations, form 
hypotheses based on these observations, and then 
experiment to test the validity of their hypotheses. 
In the deductive form, on the other hand, the chil- 
dren might be presented with a generalization first 
(rather than with a set of observations). They 
would deduce certain consequences from this gen- 
eralization. Then they would conduct a suitable 
experiment and compare its results with the con- 


sequences that they had previously deduced. Chil- 
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dren might also suggest experiments themselves, 
following similar methods of investigation. 

The following are some practical guidelines for 
the classroom implementation of the experiments, 
demonstrations, investigations, and other “guided 
discovery” experiences suggested in the SEEDS 
program. 


1. As far as possible, allow the children to plan 
and organize the experiments, making their own 
predictions about what might happen and drawing 
their own conclusions about the results. 

2. Keep experiments and demonstrations sim- 
ple. Most of the materials suggested in the SEEDS 
Teacher’s Guides are readily obtainable at home 
or at school. Teachers and/or children should 
have little difficulty assembling the required ma- 
terials. Another advantage to the “homemade” ap- 
proach is that elementary school children more 
readily relate to and understand experiments in- 
volving familiar, everyday objects. 

3. Make sure that the children keep the purpose 
of an experiment firmly in mind as they are con- 
ducting it. It may sometimes be advisable to write 
the purpose on the board for ready reference. 

4. It is often helpful to have the children keep 
a written record, a graph, or a chart of the exper- 
iment as it is being conducted. Small drawings of 
things being observed are also a good way to record 
information. However, the children should not al- 
ways be required to keep a written record of their 
experiments, as this may dull their sense of ex- 
citement and discovery. 

5. Whenever possible, allow the children to ma- 
nipulate the apparatus themselves, even if they 
only repeat the experiment or demonstration after 
you have done it once. 


6. Take advantage of situations in which ex- 
periments do not follow predicted paths. If this 
happens (for example, if a plant grows well without 
air even though the children have learned that 
plants need air), a real problem has arisen. It is 
not in any sense a “staged” problem. As a result, 
the children are challenged to think more deeply 
and plan more wisely. Thus, greater learning may 
actually take place. 


> 


vy 


7. Guide the children to apply information gained 
from experimentation to real-life situations. Your 
own local situation will suggest ways of doing this. 
Perhaps the children can help to clean up a vacant 
lot, thus reducing the effect of garbage on the en- 
vironment. 

8. In your preparation for teaching a particular 
SEEDS activity, you may wish to carry out a “dry 
run” of any experiments and demonstrations con- 
nected with the activity. In this way you can solve 
any unforeseen problems beforehand. This may be 
particularly appropriate if you are teaching at a 
primary level. 

9. You may wish to consider the possibility of 
filming or video-taping some of the experiments 
and demonstrations. Children may be interested 
in making films of themselves performing experi- 
ments. Such films could be shown to other classes 
or to parents on a “parents’ day” at school. 





Questioning and 
Class Discussion 





Skilful questioning plays an important part in the 
development of concepts and cognitive skills in the 
SEEDS program. The following are some of the 
characteristics of the suggested questions found 
within the activities in the Teacher's Guides. 

1. The questions are clear and specific. 

2. They are arranged in carefully planned se- 
quences. They are not asked at random, but in 
integrated series in order to accomplish specific 
purposes. Sometimes the purpose of a question 
series is to refine the children’s understanding of 
certain concepts. Sometimes the goal is to identify 
and / or review important facts. At other times the 
purpose of the questioning is to have students ap- 
ply their knowledge to real or hypothetical prob- 
lems. 

3. There is a balance between fact-oriented 
questions and questions requiring thoughtful an- 
swers. Questions requiring thoughtful answers in 
the SEEDS program encourage the children to use 
a variety of cognitive processes, including: 
recalling data; 
classifying data; 
comparing and contrasting data; 
showing cause and effect relationships; 
giving examples and illustrations; 


making and evaluating decisions; and 
analyzing or synthesizing facts. 





The Story Approach 
in SEEDS Levels 1—3 





Teaching strategies in the primary levels of the 
SEEDS program include all those used at the 
higher levels: experimentation, demonstration, 
questioning, class discussion, group activities, 
community-based activities, and written work on 
activity sheets. However, the primary SEEDS levels 
are different from the others in that they some- 
times use narratives to present certain key con- 
cepts. These narratives have a number of important 
functions: 

1. They reinforce, enlarge, and supplement the 
children’s firsthand experiences. 

2. At the primary levels, stories lay the foun- 
dation for more formal learning. 

3. They provide the sense of personal involve- 
ment so important with young children. 

4. They help to vary the pace. This is especially 
important at the primary levels, where the atten- 
tion span is relatively short. 

5. Stories extend the imaginative powers ‘of 
children in ways that can help them cope more 
effectively with everyday life. 

6. The SEEDS stories, particularly in Level 1, 
present role models whose actions the children are 
encouraged to imitate. (Both adult and child char- 
acters in the Level 1 stories are seen helping other 
people, taking care not to waste food, conserving 
electricity, and so on.) 

7. The story format has the capacity of pre- 
senting material that children may not be able to 
grasp in another form such as group discussion 
or lecture by the teacher. 

8. Stories have a unique capacity for combin- 
ing the cognitive and attitudinal domains. They 
present basic facts. They encourage thinking skills. 
But at the same time they transcend both, adding 
the important dimensions of feeling, acting, and 
valuing. 

9. Stories at the primary level are useful in 
providing a synthesis, or meaningful structure, for 
what might otherwise be just a collection of iso- 
lated facts. 

10. In an incidental way, the stories in SEEDS 
contribute to the children’s social development and 
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foster their communication, language, and listen- 
ing skills. 

11. The SEEDS stories are factually accurate 
and effective in conveying information. 


In Level 1, the story “Do What I Do” introduces 
the idea of human energy as motion. Levels 2 and 
3 use stories for such purposes as contrasting nat- 
ural and artificial environments, illustrating wise 
and unwise use of trees as a natural resource, and 
explaining why coal, crude oil, and natural gas are 
called fossil fuels. 

The stories themselves are found within the ap- 
propriate Core Activities in the Teacher’s Guides. 
Colorful pictures in the Student Books illustrate 
the stories for the children. Generally, it is ex- 
pected that a teacher will read a story aloud, having 
the children follow the corresponding series of pic- 
tures in the Student Book. However, if you have 
particularly able readers in your class, you may 
wish to have the students read parts of the stories 
themselves. 

You also might like to put a particular story on 
tape. If it is a story that contains conversation, as 
many do, you might enlist some helpers to take the 
various parts, reading the dialogue aloud for the 
tape recording. Having the story on tape would free 
you as the teacher to perhaps point at the pictures 
in the Student Book as the narrative progresses. 





Group Activities 





Many of the learning experiences suggested for the 
SEEDS program involve the children working in 
groups. This is especially true of the Extension, 
Enrichment and Investigation activities that follow 
the basic Core Activities. Small-group activity may 
sometimes be more difficult to organize and over- 
see than whole-class instruction. However, group 
work does have certain distinct advantages: 


1. Group activities give children a measure of 
self-determination and freedom. 

2. The development of critical thinking is en- 
couraged by group work. The group must propose 
various courses of action, rejecting some and 
choosing others. 

3. Working in groups develops the children’s 
organizational abilities. 

4. The children practise communication skills, 
and become aware of effective group processes. 

5. Group work fosters a spirit of active cooper- 
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ation, in which a common goal and group welfare 
are both perceived as important. 

6. Children gain new insights into the talents 
and abilities of their classmates. 

7. Group work is a strategy for making learning 
more meaningful and immediate, since a group 
project usually involves the application or transfer 
of learning that has previously taken place. 





Community-based 
Activities 





Two obvious ways of making use of community 
resources are: inviting visitors from the commu- 
nity to give talks or demonstrations, and taking 
the children on field trips into the community. 

Your school may already have a list of suitable 
resource persons with differing areas of expertise. 
Sometimes the children themselves may be able to 
suggest names of possible visitors. Keep the fol- 
lowing suggested guidelines in mind when ar- 
ranging for a visit by a resource person. 

1. Find out ahead of time what specific contri- 
bution the visitor can make. 

2. Discuss with the visitor your reasons for in- 
viting him or her, the grade level of the children, 
and a time that would be mutually convenient. It 
might be wise to suggest to the visitor approxi- 
mately how long you would like his or her pres- 
entation to take. 

3. Make sure that the children have the purpose 
of the visit clearly in mind ahead of time. 

4. Make plans with the children regarding how 
they can get the most out of the visit. It is often 
helpful to discuss what kinds of questions they 
might want to ask. 

5. After the visit, discuss with the children what 
they gained from it. Clear up any misconceptions 
that they may have. 

6. Arrange with the children how they may 
thank the visitor. An individual or group might be 
appointed to write a short thank-you note. The 
class might send the visitor drawings or posters 
made as a result of the visit. If appropriate, you or 
one of the children might even telephone the visitor 
to thank him or her. 

The following suggestions should help you to 
plan interesting, valuable and trouble-free field 
trips. 

1. Have a real reason for making the trip. The 
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trip should be an integral part of the ongoing 
study, and its purpose should be clearly under- 
stood by the children. 

2. Make a “dry run” of the trip yourself first in 
order to determine realistic objectives and identify 
any problems that could arise. 

3. Make the necessary arrangements with: 
school authorities, owners or authorities in places 
you intend to visit, parents (secure written consent 
from parent or guardian for each child), and any 
individuals who will be helping you with trans- 
portation or supervision of the children. 

4. Advise the children (and perhaps parents as 
well) of suitable clothing for the trip. 

5. If the children are to make notes, make sure 
that they take writing materials with them. 

6. Discuss with the class suitable conduct and 
standards of courtesy that should be observed dur- 
ing the field trip. Allow the children themselves to 
suggest these. You may wish to list them on the 
board. 

7. If the group is large, you may wish to divide 
the children into “teams.” Each team could have 
a captain who is in charge. The captain might be 
an older child, a parent, or another teacher who 
has agreed to help you. 

8. If desired, each “team” might be given a spe- 
cific assignment with regard to things to watch for 
or information to be gathered during the trip. 

9. Don't plan for the children to see too much 
in one trip. Make sure that you are not rushing 
them through the trip. This is especially important 
with primary children. 

10. During the field trip, encourage the children 
to use as many of their senses as possible. For 
example, they might listen for the call of a loon on 
an outdoor walk. They might feel the warmth of 
sand heated by the sun. On a tour of a bakery, they 
could smell the bread baking. They could even be 
allowed to taste the bread (providing you have ar- 
ranged for this ahead of time). Of course, the sense 
they will probably use most is the sense of sight. 
Encourage them to observe carefully and accu- 
rately. 

11. If brochures or maps or other explanatory 
materials are available at the place you are visiting, 
obtain some for later classroom use. 

12. Classroom follow-up can take many forms. 
There should almost certainly be a classroom dis- 
cussion of the experience and how well it achieved 
the predetermined purpose. Other possible forms 
of follow-up would include: oral and / or written 
reports, field trip booklets or diaries, posters, mu- 


rals, and repeat visits to investigate aspects the 
children feel they did not see thoroughly enough 
on the first visit. 

Certain cautions are in order with respect to 
having children make field trips into natural en- 
vironments. Such environments can be much 
more easily damaged than we often realize, as 
pointed out in the following excerpt from Nuffield 
Junior Science, Teacher's Guide 1, published for 
the Nuffield Foundation by William Collins Sons 
& Co. Ltd., London, 1967, p. 268. 

“Apart from the dangers created by collecting 
there is the possibility of damage from thirty to 
forty pairs of feet. This is generally less harmful to 
plant life than animal. 

“Recently, a study was made of the effect of a 
group of twenty people walking through a stream 
with a rocky bottom. The disturbance of the stones 
by feet resulted in a large haul of animals, mainly 
stonefly and mayfly nymphs, being caught in nets 
placed further down the stream. Examination of 
these disturbed areas showed that they had a re- 
duced population of animals compared to undis- 
turbed area. 

“Disturbance of stones in terrestrial habitats can 
result in the destruction of microhabitats exposing 
the animals to dangers of desiccation or predation. 
All stones turned over on the sea shore, land, 
ponds, or streams should be replaced as nearly as 
possible in their original position. 

“Damage to vegetation may be slight, but for a 
small group of flowering plants it may mean that 
flowering cannot take place that season, so there 
will be a loss of seed this year. Clearly, if this were 
repeated annually some plants in the area would 
eventually be destroyed. 

“Even slight damage to vegetation may be suf- 
ficient to indicate the presence of a nesting bird 
to a natural predator or suggest its presence to 
other humans. When we observe nesting birds we 
must take care not to expose the nest in any way. 
We must strike a balance between the need to ob- 
serve and the risks of desertion and predation. 

“Occasionally, the interest of the children may, 
as in a case we know of, when a group of ten-year- 
old boys wanted to band birds, have to be opposed 
because they would contravene the laws of the 
land. It is illegal to capture a bird for observation 
or banding unless the catcher has a licence to do 
so. Any such work would have to be done by a 
licensed specialist who could be called upon to help 
or take the children on a visit to a local bird ob- 
servatory. 

“One bird observatory run by a group of amateur 
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ornithologists arranges transport facilities for vis- 
iting school parties, and its members demonstrate 
the varying techniques used. They are most helpful 
to parties wishing to do general field work in the 
area surrounding the observatory, but do not allow 
visits to the rocky shore and sand dune areas dur- 
ing the breeding season of ground nesting birds. 


oe ne 
Review and Evaluation 


The progression and continuity of the SEEDS pro- 
gram follow a spiral pattern. It is often impossible 
to present an important concept fully when first 
introduced because of the relative immaturity of 
the children. However, in the SEEDS program, 
that same concept is presented again within the 
level, and also from level to level. Each time the 
concept is presented, the context is somewhat dif- 
ferent and the meaning is more completely devel- 
oped: such an approach helps the children gain an 
increasing understanding of a core of essential 
ideas. The use of the spiral approach also consti- 
tutes a built-in review mechanism within the pro- 
gram. 


In spite of the continual recycling of concepts, 
you may find on occasion that certain facts and 
ideas need to be reviewed or retaught. 


Evaluation of child learning can take several 
forms. Particularly applicable to the SEEDS pro- 
gram is the observation of child behavior with ref- 
erence to specific stated objectives. 


Since the learning objectives for each activity of 
the SEEDS program are specifically stated at the 
beginning of that activity in the Teacher's Guide, 
they provide a basis for evaluation. Other impor- 
tant educational goals may be found in the sections 
on cognitive and attitudinal objectives (pages 24 
and 35 of this Professional Reference Guide). Each 
child should be observed over a period of time, and 
those observations should be recorded in writing 
periodically. Such accumulated written observa- 
tions can serve as a valuable basis upon which to 
form an opinion about individual child learning. 


One should be careful to keep individual differ- 
ences in mind. What might represent real progress 
for one child might be less important for another. 
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The use of local experts in this way can be of great 
value both to the teacher and the class. Informa- 
tion about the distribution of rare plants and an- 
imals and the areas in which they occur is valuable 
in deciding suitable areas in which the pupils can 
work. Clearly such areas should be avoided for gen- 
eral field work.” 


Also, it is not enough to be satisfied with mere 
verbal performance. The emergence of new behav- 
iors in the classroom also indicates that learning 
has taken place. The following are some examples 
of acquired behaviors: 


1. Showing originality and resourcefulness in re- 
search. 

2. Finding solutions through reading. 

3. Participating in experimentation. 

4. Engaging in investigative activities on one’s 
own initiative. 

5. Beginning to expect and look for predictability 
and order in relation to natural phenomena. 

6. Distinguishing fact from fancy. 


7. Questioning and evaluating sources of infor- 
mation. 


8. Withholding judgment until sufficient evidence 
is available. 

9. Demonstrating the ability to be either a leader 
or a follower, depending on the situation. 


10. Showing by actions that one understands and 
sympathizes with the feelings of other people. 


The review activity sheets in the SEEDS program 
are intended as another criterion for the evaluation 
of child learning. (However, they should not be 
used as the only criterion.) These sheets have been 
designed in such a way that they constitute a learn- 
ing experience as well as providing a means of as- 
sessment. Questions are of several different types, 
concentrating not only on subject matter but also 
on thinking skills such as identifying reasons, un- 
derstanding processes, and making comparisons. 
In Level 3, questions in the Student Book provide 
another instrument for assessing the day-to-day 
acquisition of learning of the children. 
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Materials 





Materials Found Within 
the Program Itself 





As stated earlier, the SEEDS program for Levels 
1—6 provides a full range of materials for each 
level: 


1. A comprehensive Teacher's Guide. 

2. Student Book that has been designed to stim- 

ulate the children’s curiosity about energy and 

the world around them. 

A series of reproducible Activity Sheets for writ- 

ten work (found at the end of the Teacher's 

Guide). 

A sound filmstrip specifically designed to rein- 

force the concepts and information presented 

in each of the Levels 1 through 6. Concept 

framework filmstrips are also provided: one for 

Levels 1—3 and one for Levels 4—6. 

5. Aset of Additional Investigations where appro- 
priate. 

6. A Professional Reference Guide. 
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Complete and specific instructions for the use 
of the materials will be found as one progresses 
through the numbered activities in the Teacher's 
Guide. The use of the Student Book, particularly, 
is quite flexible. Sometimes it is used to introduce 
a concept. Sometimes it is used as a focus for group 
work. At other times the Student Book is used to 
summarize or review what has gone before. 

The children are not to write in their Student 
Books. However, the reproducible Activity Sheets 
for each level provide for written reinforcement of 
and response to what has been learned. Of course, 
at Level 1, the children’s work on the Activity 
Sheets consists mostly of classifying pictures, 
matching, placing pictures in sequence, and col- 
oring. As the children progress through the level, 
they are gradually required to use more and more 
written language. 

At the primary levels of the SEEDS program, the 
use of an Activity Sheet is almost always suggested 


for the end of a Core Activity (rather than sometime 
during the course of the Core Activity). One reason 
for this is that the activity sheets generally provide 
reinforcement of what has just been learned. An- 
other reason is that primary level children often 
vary greatly in rate of working and amount of in- 
dividualized help required. If a teacher has fin- 
ished the main part of the presentation before 
handing out the activity sheets, he or she is then 
free to work with the children on an individual 
basis as needed. 

Specific instructions for the use of the SEEDS 
filmstrips are found within the numbered activi- 
ties in the Teacher’s Guides. Practical suggestions 
for the use of filmstrips in general are given in the 
section entitled “Choosing Supplementary Audio- 
visual Materials” and “Using Audio-visual Mate- 
rials,” on page 48 of this Professional Reference 
Guide. 

The Additional Investigations provide for direct 
student involvement through observation and ma- 
nipulation of materials and / or occurences. Each 
spins off from the concepts developed within the 
body of the program. 

The Professional Reference Guide provides help- 
ful teaching strategies, as well as background in- 
formation about the program, and the kind of 
pedagogy it is based on. 





Concrete Materials to 
Accompany the Program 





A recent survey of science teachers revealed that 
one of the greatest problems they experienced was 
the difficulty of obtaining materials for scientific 
experiments and demonstrations. The materials 
required for experiments and demonstrations in 
the SEEDS program have been deliberately kept 
very simple. For the most part, they are the kinds 
of things that can be easily found in the average 
school or home. Simple “homemade” apparatus is 
not only easier to obtain, but also more meaningful 
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to elementary school children. Such materials help 
them to see more readily how the concepts they are 
learning relate to their own immediate environ- 
ment. 

In addition to the materials directly required for 
experiments and demonstrations, the teacher of 
the SEEDS program would be well advised to as- 
semble as many other related “real things” as pos- 
sible. These might include: classroom plants of 
different kinds, a rock collection, a shell collection, 
a leaf collection, samples of various kinds of wood, 
samples of fossil fuels, objects made from fossil 
fuels, a terrarium, an aquarium, and so on. Of 
course, many elementary school classrooms al- 
ready have an abundance of this kind of material. 
However, the importance of real “touchable” things, 
or realia, cannot be emphasized too much, espe- 
cially at the primary levels. Some of the many ad- 
vantages of realia in the classroom are that they: 

1. Introduce a variety of stimuli, encouraging 
the children to use all of their senses—seeing, 
hearing, touching, tasting, and smelling. 

2. Increase and sustain the children’s attention. 

3. Bring into the classroom events and phenom- 
ena that would otherwise remain remote in place 
or time. 

4. Illustrate applications of abstract concepts, 
and increase their meaningfulness for the chil- 
dren. 


5. Can promote a spirit of cooperation and de- 
velop a sense of responsibility in the children, es- 
pecially if their help is enlisted in assembling the 
real objects and caring for them. 





Printed Materials as 
a Resource for 


the SEEDS Program 





A wide selection of books, pamphlets, pictures, and 
other printed materials related to energy and the 
environment should be made easily available to the 
children if at all possible. A comprehensive collec- 
tion of such material will help to meet the special 
needs of individuals. For example, a child might 
have limited reading ability, but be very much in- 
terested in finding out more about coal mining. An 
“easy” library book on the subject can meet this 
special need. Another child might have advanced 
to the stage of putting together a report on a cur- 
rent energy issue. A readily available and up-to- 
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date collection of newspaper clippings can be of 
great help to this child. 

A wide selection of materials allows children to 
work independently or in small groups, either to 
complete projects suggested with the SEEDS pro- 
gram or perhaps to carry out their own investi- 
gations on matters of particular regional interest. 
An abundance of available material also helps chil- 
dren to develop the valuable habit of consulting a 
variety of sources. 

Printed materials that would be particularly use- 
ful to the children in connection with Levels 1—6 
of the SEEDS program include: 


1. One or more sets of encyclopedias, prefer- 
ably well-illustrated and intended for children. 

2. Nonfiction, science-oriented books written 
for children. 

3. Atlases and maps. 

4. Dictionaries. 

5. National almanacs; world almanacs. 

6. Leaflets, pamphlets, bulletins, brochures, 
calendars, charts, posters—often found as free or 
inexpensive materials from museums, historical 
societies, conservation organizations, commercial 
companies and so on. 

7. Pictures, photographs, postcards. 

8. Children’s magazines (some _ adult-level 
magazines may also be suitable as reference for 
Levels 4—6). 

9. Relevant newspaper clippings—may be more 
suitable for Levels 4—6. 

10. Locally produced materials—reports on use 
of energy in your community, guides to wildlife 
identification in local parks, local histories, and so 
on. 


If you have access to a large central library, you 
might take out a number of books relating to par- 
ticular subjects in the SEEDS program. Many com- 
munities also have traveling libraries. With advance 
planning, a selection of appropriate books could 
be on hand when needed. Sometimes books and 
other materials can be borrowed from Depart- 
ments of Education. 


A teacher who develops a “collector’s eye” can, 
in the course of everyday life, amass an amazing 
amount of free and inexpensive printed material 
suitable for use in the classroom. Children, par- 
ticularly at Levels 4—6, can assist in finding and 
organizing such material. For example, they could 
write letters requesting free government publica- 
tions, booklets published by various industries, 
and so on. With teacher guidance they could also 





develop an efficient filing system for the collected 
material. 

The following are a few suggestions for the use 
of supplementary printed materials with the chil- 
dren. 

1. Select books and other materials with care. 
Try to make sure that they give accurate infor- 
mation. If discrepancies arise between books, take 
advantage of the situation to point out that it is 
wise to evaluate sources carefully and consult a 
variety of sources whenever possible. 

2. Whenever possible, use reading materials 
after the children have had firsthand experience. 
For example, after the children have observed for 
themselves how wind energy disperses seeds, they 
may wish to find out more about the subject by 
reading. 

3. Generally, have the children read with spe- 
cific purposes in mind. Help them to be selective, 
recording and reporting only the information that 
is appropriate to their particular investigation or 
project. 

4. Show the children how to use tables of con- 
tents, indexes, glossaries, and other reference 
tools. 





Audio-visual Materials 
for SEEDS 1—6 





Eight sound filmstrips accompany the print ma- 
terials for SEEDS levels 1 through 6; four for levels 
1—3 and four more for levels 4—6. Each group of 
four includes a concept framework or “overview” 
filmstrip and a level-specific strip for each of three 
grade levels. 

These filmstrips were developed as an integral 
part of the SEEDS program: the core ideas in the 
print materials are also presented and developed 
in the filmstrips. 

Because each concept framework filmstrip is in- 
tended for use with three different grade levels, 
there is a planned repetition and overlap of con- 
cepts from this strip to each level-specific strip. 
This repetition is an important part of the spiral 
pattern of concept development. A given concept 
is presented in its simplest form in the concept 
framework filmstrip, then elaborated upon or pre- 
sented in its broader context in the level-specific 
filmstrips as content requires. 


In some instances, a short sequence from a film- 
strip may also serve to introduce or review a topic. 
In either case, these situations have been under- 
written in the teacher's guides with information 
about the specific frames to be used. 

The visuals in all eight filmstrips are predomi- 
nantly photographic, to heighten the “real-life” 
applicability of the topics being presented. When 
the content of a frame was as specific as a girl 
using a bicycle generator to light the headlight for 
her bicycle (frame 11 in Energy: How We Change 
It), a photograph was specially commissioned. 
Other photographs were selected from a variety of 
stock collections on the basis of content suitability 
and visual quality. 

When photographs were not available, for ex- 
ample, of a prehistoric swamp; of the strata be- 
neath the earth’s surface showing the location of 
coal, oil, or natural gas; or of the understructure 
of an offshore drilling rig, drawings were prepared. 
Drawings were also used to depict the energy 
sources and energy uses of people living a hundred 
years ago. These particular drawings help to rein- 
force the distinction between the world as children 
experience it and as it can be photographed and 
the world of yesterday. 

What follows is a brief explanation of the content 
and applications for each series of four filmstrips; 
what they are about, and where and how they can 
best be used. 
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SEEDS 1, 2, and 3 


Concept Framework Filmstrip 


Energy Everywhere 


In the filmstrips for Levels 1—3, the emphasis 


is on the energy we depend on all the time. 
The basic concepts are: our personal energy 
and where we get it; the difference between 
our energy needs and the energy needs of ma- 
chines; renewable and nonrenewable energy 
sources; and the ways in which we can learn 


to save energy and use it wisely. 





Level 1 





Activity 6 

Food Energy or Gasoline 
Energy? 

* frames 1-24 from Energy 
Every Day review and reinforce 
concepts presented in the first 
five activities 


Activity 14 

Energy Flow Through Food 
Chains 

* frames 25—36 from Energy 
Every Day review food chains 
and the interdependencies that 
exist within them 


Activity 20 

What Have You Learned About 
Energy 

* entire concept framework 
filmstrip Energy Everywhere 
used to help students formulate 
their answers to this question 





Level 2 





Activity 1 

Energy: What Is It? Where Can 
We Find It? 

* concept framework filmstrip 
Energy Everywhere used to 
summarize concepts presented 
in Level 1 


Note: Frame references in the 
following activities refer to the 
level-specific filmstrip for Level 
2, Energy from Wind, Water, 
and Wood 
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Activity 3 

Can Energy Be Renewed? 

* frames 1—19 introduce wind, 
water and wood as sources of 
energy 


Activity 5 

Using Wind Energy 

* frames 20—24 review concept 
of the wind cycle and wind as 
a source of energy 


Activity 7 

Using Energy from Moving 
Water 

* frames 25—32 review the water 
cycle and water as a source of 
energy; the dependence of wind 
and water cycles on the sun; 
wind and water as renewable 
energy sources 


Activity 11 

Using Wood Energy Wisely 

* frames 33-37 review concepts 
of energy from wood presented 
in Activities 9 and 10 


Activity 15 

What Have You Learned About 
Energy 

* entire filmstrip reviews topics 
developed in this unit 





Level 3 





Activity 1 

Energy Everywhere 

* concept framework filmstrip 
used as per Activity 1 in Level 2 
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This filmstrip introduces the concepts devel- 
oped in these three levels. It is used at the end 
of Level 1 to reinforce the learning that has 
taken place, and at the beginning of Levels 2 
and 3 to review the concepts developed in 

the earlier grades. 


Note: Frame references in the 
following activities refer to the 
level-specific filmstrip for Level 
3, Energy from Fossil Fuels 


Activity 7 

Getting Fossil Fuels Ready for 
Use 

* frames 25-32 explain meth- 
ods used to transport coal, oil, 
and natural gas from sources 
to places in which they are used 


Activity 8 

Fossil Fuels and the Environ- 
ment 

* frames 19—24 discuss fossil 
fuels and the impact the meth- 
ods of extraction from the 
ground have on the environ- 
ment 


Activity 10 

Fossil Fuels are Nonrenewable 
* frames 1—10 review renewable 
energy sources and distinguish 
between renewables and non- 
renewables 


Activity 11 

Use Fossil Fuels Wisely 

* frames 34—41 discuss ways in 

which we can use energy wisely 


Activity 15 

What Have you Learned about | 
Fossil Fuels? 

* entire level-specific filmstrip (gp) \ 
used as per Activity 15, Level 2 © | 


SEEDS 4, 5, and 6 


The filmstrips for Levels 4—6 examine the 
many sources of energy available today. The 
basic concepts presented are: what energy 

is; the energy sources we use; the environ- 
mental and societal problems that the extrac- 
tion, conversion, and use of these energy 
sources can cause; the advantages and disad- 


Concept Framework Filmstrip Energy: The Sun 


grades. 


vantages of renewable and nonrenewable en- 
ergy sources; and the ways in which we can 


learn to use energy wisely. 





Level 4 





Activity 2 Sources of Energy 

* concept framework Energy: 
The Sun used to introduce stu- 
dents to the source of energy 
we use the most 


Activity 6 Web of Life 

* frames 30—35 of level-specific 
strip Energy: How We Get It 
introduce the concept of the in- 
terdependence of elements 
within our natural environment 


Activity 8 Energy from Water 

* frames 19—24 from concept 
framework introduce the water 
cycle and the role the sun plays 
in it 


Activity 9 Energy from Wind 

* frames 15—19 from concept 
framework introduce the wind 
cycle and concept that energy 
from wind can also be 
harnessed 


Activity 12 Oil: Getting it out 
of the Ground 

* frames 13—20 from level-spe- 
cific strip introduce methods 
used to extract oil from the 
ground 


Activity 14 Coal: Getting It out 
of the Ground 

* frames 21—25 from level- 
specific strip introduce under- 
ground and strip mining, the 
methods used to extract coal 


Activity 18 

Energy: How We Get It 

* entire level-specific strip used 
as per final activity in Level 3 





Level § 





Activity 1 

Energy: Its Many Forms 

* concept framework Energy: 
The Sun used to summarize 
concepts presented in Level 4 


Note: Frame references in the 
following activities refer to the 

level-specific filmstrip for Level 
5, Energy: How We Change It. 


Activity 4 

Waterwheels, Windmills, and 
Turbines 

* frames 1—12 introduce the 
concept of harnessing the en- 
ergy from water and wind 


Activity 5 

From Coal to Kilowatts 

* frames 15—21 review the pro- 
cess by which heat energy pro- 
duced by burning coal, oil, or 
natural gas can be converted to 
electricity 


Activity 12 

Oil Refining and Our Environ- 
ment 

* frames 22—31 introduce con- 
cept that although electricity 

is a clean energy source to use, 
its production methods can cre- 
ate polluted environments 


This filmstrip introduces the concepts devel- 
oped in these three levels. It is used several 
times throughout Level 4 to introduce topics 
or reinforce learning that has taken place. It is 
also used at the beginning of Levels 5 and 6 

to review the concepts developed in earlier 


Activity 14 

Oil: The Amount We Use 

* frames 36—44 review concept 
that although we depend on 
energy converted from fossil 
fuels we must try to use these 
fossil fuels more wisely, to con- 
vert them more efficiently, in 
ways that maintain our envi- 
ronment 

Activity 18 

Energy: How We Change It 

* entire level-specific strip used 
as per final activity in Levels 

2, 3, and 4 


Level 6 





Activity 1 Energy: Its Uses 

* concept framework strip 
Energy: The Sun used as per 
Activity 1 in Level 5 


Note: Frame references in the 
following activities refer to the 
level-specific filmstrip for Level 
6, Energy: How We Use It. 
Activity 7 

Waste Not—Want Not 

* frames 7—25 summarize the 
differences in the lifestyle of 
people a hundred years ago and 
the lifestyle we enjoy today 


Activity 11 

We Should, But Will We? 

* frames 26—55 review topics 
discussed thus far as well as in- 
troduce topics that follow 


Activity 19 

Energy How We Use It 

* entire level-specific strip used 
as per final activity in Levels 

2, 3, 4, and 5. 
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Choosing Supplementary 
Audio-visual Materials 





The SEEDS program offers a filmstrip for each 
level, and also concept framework filmstrips cov- 
ering Levels 1—3 and Levels 4—6. Other useful 
filmstrips, as well as slide presentations and mo- 
tion pictures, are available from a variety of sources. 
However, these do need to be carefully chosen if 
they are to achieve the desired objectives. They 
should be appropriate to the ages of the children. 
This is particularly important at the primary levels. 
Any supplementary audio-visuals should also be 
accurate and should present sufficient data for the 
development of concepts. There should be a bal- 
anced presentation of data and viewpoints. One 
should watch this particularly with audio-visuals 





Using Audio-visual 
Materials 





The following are some general guidelifes for the 
use of filmstrips and other audio-visuals with the 
SEEDS program: 


1. Always store filmstrips at room temperature. 
If filmstrips are used when they are hot, they will 
stretch. If they are cold, they will become brittle 
and break. 


2. Always preview the audio-visual before using 
it with the class. You might do this alone, with 
other teachers, or perhaps with a small committee 
of children. Plan how the audio-visual will be used, 
referring to the film guide if there is one. 


3. Prepare the class. Discuss with them the rea- 
sons for seeing the film. Give them some main 
points to watch for, helping the children to sepa- 
rate the important from the unimportant. Present 
any difficult vocabulary used in the film if you feel 
this is necessary. List any questions that the chil- 
dren would like to have answered through the view- 
ing of the film. 

4. After the children have seen the film, discuss 
it with them to see what they have learned from 
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produced by special-interest groups such as com- 
mercial companies or advocates of very different 
alternative lifestyles. 


If you have specialized knowledge in a particular 
area or access to special equipment or settings, 
you may wish to consider making some audio- 
visuals of your own. For example, if you are able 
to visit a site where oil sands are being mined, you 
might wish to make a slide presentation or film- 
strip of the process. Other teachers in your school 
may have personal slide collections or movie films 
that could prove useful. Children themselves may 
be able to participate in photography and film- 
making, particularly at Levels 4—6. 


it. Discuss whether the film answered the ques- 
tions that the children posed beforehand. 


5. Do not expect too much from one showing of 
a film. At least two showings of a particular film 
are often advisable. As occasionally suggested in 
the SEEDS Teacher’s Guides, you may wish to 
show the film without the sound the second time. 
This will allow you and the children to discuss the 
film as it progresses. It can also be a technique for 
evaluating learning if you ask questions or have 
the children supply the commentary. 


6. In order to involve the children even more, 
you might like to have them record, in groups, 
their own version of the audio portion of filmstrips. 
In relation to the SEEDS filmstrips in particular, 
you might like to have them emphasize what they 
and the community could do to combat waste, pol- 
lution, and environmental damage. 


7. Sometimes a follow-up activity may be ap- 
propriate. This might take the form of a written 
or oral report, creative writing, research, prepa- 
ration of pictures or charts, role-playing, or dram- 
atization. 





